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Measuring Intelligence through 
Bicycle Drawings 

T. R. Sharma 


Indian investigators have evinced keen in¬ 
terest in Goodenough's method of measuring 
children’s intelligence through drawing. The 
author, however, feels that in drawing a man the 
element of sex adversely affects the equality of 
familiarity with the subject by boys and girls, 
which is a necessary characteristic of test con¬ 
struction. Moreover, the element of dress in all 
its varieties disturbs to a great extent the objec¬ 
tivity of scoring. As for drawing a house, child¬ 
ren froni' different areas have different concepts 
of a house. As regards the cow {another sub¬ 
ject for a drawing test), all children are not 
equally familiar with it. The author has, there¬ 
fore, preferred to make use of the bicycle and has 
devised, standardized, and calculated the reliabi¬ 
lity and the validity of a 'draw-a-bicycle’ test, of 
which he gives an account in this paper. 


Corrado Ricci’s account (1887) explaining the variations found 
in the spontaneous drawings made by a group of young Italian child¬ 
ren is perhaps the earliest scientific work, of which we have a written 
record, connecting mental ability with juvenile doodles. Perez (1888), 
Barnes (1893), Baldwin (1894), Maitland (1895), Luckens (1896), 
Brown (1897) and Gotza (1898) are some of the notable names who 
contributed to the growth of mental study through drawings in the 
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last decade of the nineteenth century. Their writings were mosdv Hpo 

s. ~rit 

^a«l ot «allen« for ago ta . sories of ago norma ^ L 
uJSi" nmT^-Z'T' ‘'"*'"8' "“<1= fcom memory. 

£Mfrrr„ tlZ ^“tl.1Sm-rSSy:VS“ 

b"£S\irHS 

Working on Claparedo’s plan, Ivanofl 

of scoring drawings accorriimr c • worked out a method 
of ProporL.included sense 
compared the obtaS val^ He 

and certain moral and social traitfand found 
nearly all instances. Kerschensleiner ffon?? T® correlation in 
drawings made under standnrdirp i i-^ collected about 100.000 
nnd anJroondin, a^a a.“ 

five and quantitative diferences between tbe u 

ed and normal children and that hnv the drawings of fecble-mind- 

of drawings except 

did better than the boys. Rouma fl9n? f i 

drawings of sub-normal children resemhlj 

Manual (1919) ventured to measure children. 

cifictypeof ability through children’s draSgf^^*^ and a certain spe- 

Burt’s analysis (1921) based on t- 
those of earlier investigations is a lucid and observation and 

field under review. For him “drawing P®’'‘=®Ptive account of the 

g s a mode of self-revelation. 



MEASURING INTELLIGENCE 
THROUGH BICYCLE DRAWINGS 


particularly useful when speech and writing are inadequate, it (draw¬ 
ing) gives penetrating glimpse into the child’s powers of imagination 
and construction—of imagination, in terms of real things visualised 
rather than of mere words uttered; of construction, in the sense of 
self-expression through the hand as guided by the eye.” He describ¬ 
ed distinct developmental character of juvenile drawings and present¬ 
ed an excellent perceptive account of their developmental stages. 
Florence Goodenough (1929) very successfully demonstrated that a 
large, intellectual component existed in the development of children’s 
drawings. She developed a test in which the subject is simply in¬ 
structed to ‘make a picture of man, make the very best picture that 
you can’. In scoring the test the emphasis was placed upon the child’s 
accuracy of observation and upon the development of conceptual think¬ 
ing, rather than upon drawing ability. A scoring system of 51-points 
was developed in which credit was given for the inclusion of indivi¬ 
dual body parts; clothing, details, proportion, perspective and smilar 
features. The scoring items were selected through five successive re¬ 
visions, on the basis of age and grade differentiation. She demon¬ 
strated that drawings for children had a more cognitive than aesthetic 
meaning. A French investigator Fay (1924-, 34) developed a method 
of drawing analysis somewhat similar to Goodenough’s at about this 
time but it was never published widely. The Fay test consists of 
asking a child to illustrate the situation ‘A lady takes a walk and it 
rains’. The subject has five minutes to complete the drawing. Scor¬ 
ing is in terms of details included by the child. 

Wintsch (1935) reported an extensive study of children’s draw¬ 
ings of the human figure and gave norms for French-Swiss children. 
He also used the Fay test with various European children as did Andre 
Rey (1946). Rey does not find the measure useful after twelve. 
Oakley (1940) proposed to extend Goodenough’s method of drawings 
to adolescents and suggested a number of promising leads. Berdie 
(1945) reported a correlation of +.62 between Goodenough and 
Wechsler I.Q.’s with older children of average and below average abi¬ 
lity and Birch (1949) found that draw-a-man test discriminated ade¬ 
quately among adolescents of Binet I.Q. 70 or lower. 

Indian investigators evinced a keen interest in Goodenough’s 
method of measuring children’s intelligence through drawings. The 
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names of Manzel (1935), Dutta (1935). Minakshi (1940), Mitra 

( 1965 ). 

Phatak (1966), deserve a special mention. 

.r, improved upon the scale standardized by Good- 

em,?L produced a revised scale known as Harris-Good- 

enou^ scale. He retained the human figure and set up a test of three 
^wmgs-a man figure, a woman figure and the drawing of the sS 
SeuSnc^h T? suggesting further lead in the field 

understanding the 

P y 0 ^ of the child through his drawing of the self 

Subject of drawing 

although houses, trees, furniture, boats, ships, etc., had also been us^d 

McCarthy (1934) and 

Sn use? TLr(193tt3"”^- 

drawing of ” tarS 

a.5s, „L L'rrgS^^rrf^tiX' 


The Bicycle Test 

requisite characteristic of test rongit r ^ “ a 

«tat The W '“”8 “ 8^‘ 

different areas, and all childrPTi concepts for children of 

or cow. The “ >'«- 

tirely new subject, the ‘bicycle’ whicr^^T f ®“- 

objecSons ha. the following additi^„il aCw "“'“® ““ 

2. ' It'is aZaeho?S=fe‘^"^'"’‘’‘’ “ “>* 

t^uainted with it especially brati^rfTh.“^ 

lity in it. element of mobi- 

3. It lacks variety. 
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Fig, 2. Graphic Representation ol Itcm-succcsscs with Increasing Age, 
Group U—Central Axle. 




GHOUP-lTEM-SUCCESSSS (TOTAL PERCENTAGES! 


MEASURING INTELLIGENCE 
THROUGH BICYCLE DRAWINGS 



Fig. 4. Graphic Repicsentation oi Ilem-succcsses ■with Increasing Age. 
Gioup IV—Flee Wheel. 
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Fig. 8. Graphic Representation oE Item-successes with Increasing Age. 
Group VIll—Saddle, Carrier and Stand. 
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total PERCEMTAG6S-S0CCESSES EACH ITEM 



Fig. 10. Graphic Representation of Item-successes with Ino’easing Age. 
Bkycle as a Whale. 
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below in a tabular manner: 


TABLE 1 


Age in 
Years 


JV Range of 
Raw Scores 


Mean Score 


S.D. 


CR’s between 
Adjacent Groups 


n 

12 

13 

14 

15 

16 


367 

468 

535 

553 

575 

365 


3-45 24.48 

(24.72, 24.19) 
3-51 27.15 

(27.12, 27.10) 
3-57 30,09 

(30.54, 29.58) 
9-66 32.70 

(32.97, 32.37) 
9-59 36.18 

(36.84, 33.49) 
14-69 39.35 

_ (40.14, 38.61) 


7.42 


7.75 

4.7 (11 and 12) 

9.90 

4.9 (12 and 13) 

9.92 

4.4 (13 and 14) 

11.11 

5.5 (14 and IS) 

9-72 

4.6 (IS and 16) 


Brackets comain mean scores of boys and girls respectively. 


uifS°to 

Norms 


groups wo?k ouuo be'fs age- 


table 2 

Age {years) 

10 + 

11 + 

12 4. 

13 + 

14 + 

15 + 

16 + 


Norm 

21 

24 

27 

30 

33 

36 

39 
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Evidence for Reliability 

1. One hundred and fifty drawings, 25 for each group, out of 
a sample of 613 drawings collected for second revision of the 
scoring scale were scored thrice with a break of six days'in 
between each scoring. The coefficients of correlation between 
the first and the second, and between the second and the third 
scoring worked out to be .94 and .95. This established scor¬ 
ing consistency. 

2. Three scorers who had been given a short intensive training 
in scoring the test sheets practised scoring on 25 drawings 
each. When their scoring consistency had been established 
(self-correlation ranging from .92 to .96) they independently 
scored 140 drawings turn by turn. The coefficients of inter¬ 
correlations between their scoring ranged from 0.901 to .952 
which suggests beyond doubt that the scoring scale is fairly 
reliable. 

3. The Test-retest reliability (N=536, span=13 days) works 
out to be .82 ± .02. 

4. The split-half technique brings out reliability coefficients rang¬ 
ing between .84 to .92 for different age groups. Corrected 
r’s after applying Spearman Brown formula range between 
.91 and .95 for different age groups. 

5. When Kuder Richardson formula (No. 21) was applied to 
raw mean scores the reliability coefficients worked out to be 
.93. 

Evidence for Validity 

The test was validated against teachers’ estimates of children’s in¬ 
telligence, children’s scholastic achievements and the following non¬ 
verbal intelligence tests: 

1. Goodenough’s draw-a-man test standardized by Phatak for 
Indian conditions. 

2. Jenkins’ Non-Verbal intelligence test standardized by Central 
Institute of Education, New Delhi (1961) for Indian condi¬ 
tions, 
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the above criteria fagivL'^^^Me Sroups against 


TABLES 


Criterion 


N 


Teachers* estimate of children’s 
intolhgcnco 

Jenkin’s test 


Xange of r between the Bicycle 
Tlest and the Criterion 


182 

193 

279 

279 


.31 to .52 
.43 to .47 
.83 to .89 
.71 to .74 


2 . 


aKlcaabe>SdrpuTtoa!^*n»M'*hteffi' ™'“ 

M lepraent'rr? iSto tt™'" 

Goodenough and Harris ( 1950 ^ Pronouncement of 

free • test, whether of intelJieeice ^ ®®^rch for a culture 
social characteristic, or anv other ’ abiUty, personal- 

Although the children up to toe , 

eluded in the test Tet S t ? S ^^en in- 

in age as VSdl ^P- 

children between ages of 11 an^^l?”® ^ 

^ye been*'S\^f showtof tS fu^“ —® 

Some Scoring Examples 

"■ 3?: 5“" W, standard Sdora 69, T-Score 


4. 
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Items credited: 1, 2, 20, 21, 30, 34, 39, 43. 52, 56, 

Fig. 12. Boy, 11-3. Raw Score 35, Standard Score 119, T-Scorc 

66 . 

Items credited: 1, 2. 4. 6. 7. 9. 13. 14, 15. 16, 17, 
18. 19. 20, 21. 22. 23, 25. 27. 28. 30. 31, 33, 39, 40, 41. 
43. 52. 55. 56. 58. 59. 63. 67, 72. 

Fig. 13. Girl, 12-8. Raw Score 6. Standard Score 62. T-Score 
24. 

Items credited: 1. 3, 14, 39. 56. 

The Child failed to explain her drawing, when approached. 
Fig. 14. Boy, 12-4. Raw Score 335, Standard Score 114, T- 
Score 60. 

Items credited: 1. 2, 6. 7, 11. 13, 15. 16. 17. 18. 19, 20. 

21. 22, 25. 26. 27. 28. 30, 31. 33, 36, 38. 39, 40. 41. 44. 
45. 53. 56. 58. 63. 68. 

Fig. 15. Girl, 13-2. Raw Score 31, Standard Score 99, T-Score 52. 

Items credited: 1, 2, 6, 7. 9. 11, 13, 16. 18, 19i 20, 21. 

22. 23. 25. 26. 28. 30, 33, 38. 39, 40, 41, 52. 56. 58. 60. 

61, 63, 66. 68. 

Fig. 16. Girl, 14-5. Raw Score 49, Standard Score 123, T- 
Score 66. 

Items credited: 1. 2, 6, 7, 9. 10, 13. 14, 15. 16. 18. 19. 

20. 21, 22. 23. 25, 26, 27. 28. 29, 30, 31, 32, 33, 34. 38. 

39. 40, 41, 42. 43. 44, 45, 46. 47, 52, 53. 56. 57. 58, 60, 61. 
63, 67, 68, 75. 

Fig. 17. Boy, 15-10. Raw Score 15, Standard Score 69, T-Score 
31. 

Items credited: 1. 2. 13, 15, 18, 19, 20, 25, 30, 33, 38, 
39, 52. 56. 58. 

Fig. 18. Boy 16-7. Raw Score 64, Standard Score 138, T-Score 95. 

Items credited: 1, 2. 4. 5, 6. 7. 8. 9, 10, 11. 12, 13. 14, 

15, 16. 18. 19. 20. 21, 22, 23. 25, 26, 27. 28, 30, 31, 32. 

33, 34. 36. 38, 39. 40. 41. 42. 43. 44. 45, 46. 47. 48, 49, 

50, 51. 52, 53. 54. 55, 56. 57. 58. 59. 60, 61. 62. 63, 65.' 

66, 67, 68. 69, 71. 72. 74. 
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APPENDIX I 
Scoring Scale 


1. Wheels 

Item 

1. Both wheels present 

2. Spokes present 


3. Spokes present 
(double set) 

4. Spoke-joints present 

5. Valve-poinc present 

6. Mudguard present 

7. Mudguard present 

(double dimension) 

8. Mudguard linking rods 
present 

9. Hubs present 

10. Hubs present 

(three dimension) 

11. Tyre present 

12. Tyre details present 

II. Central 4xle, Wheel and 
IS. Central axle present 

14. Central wheel inner 
supports present 


Deseription 

more lines, circular or oval, more or 
less same sire 

any clear method o£ rcprc.sciiting 
spokes heading towanls the cemre, 
no credit for horironial parallel 
spokes 

spokes shown crossing each other and 
toudiing the two ends of the hub 
(any one wheel) 

spoke-joints on the rim, indicated on 
eitlrer Wheel 

any dear way of representing the 
valve-point for pumping in the air in 
the tube (either wheel) 

Semi-circular mudguard single dimen¬ 
sion, both wheelii, no credit if it is 
shown below the tyre 

semi-drcular mudguard, double dimen¬ 
sion, both wheels 

mudguard should be shown as link¬ 
ed with the hub-end, through one rod 
or two (any one side) 

indication of hubs through a small cir- 
dc, not by a point, where spokes meet 
(any one side) 

circular ends and length of the hub 
should be indicated (see diagram) 

indication of tyres by more circular 
or oval lines (both sides) 
details of tyre-rubber indicated 


central axle roughly in the middle of 
the two wheels near the rear wheel, 
shown through a solid drde 

supporting rods or lines, letters, etc., 
indicated 


Chain 
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15. Central wheel teeth present teetli for suportlng chain on the 

wheel shown (anyway) 

16. Central wheel in correct correct size of the central wheel (dia- 

proportion meter nearly J of the wheel), no cre¬ 

dit if size is more than 1/3 of wheel 

17 Central wheel on correct central wheel shown on the right side 
side of the bicycle, it should be behind the 

frame-rods if the handle of the bicyde 
is on the left 


18. Chain present 

19. Chain-links present 

III. Pedals 

20 Pedals present 

21. Pedal connecting bars 
present 

22. Pedals present 
(two dimensions) 

23. Inner-pedal bars present 

24. Pedal rubbers present 

IV. Free-wheel 

23. Pree-wheel present 

26. Pree-wheel support 

27. Pree-wheel teeth present 


drain shown going over the free wheel 
and the central wheel, no credit if 
chain is shown on two sides. If full 
drain cover has been drawn, drain 
should be taken as made. The con¬ 
cept of the chain should be credited 
whatever the form of the drain. 

chain should be shown as made of in¬ 
dividual beads or links which may be 
shown in dotted lines or small drcular 
oval shaped beads or by any other 
method 


two pedals shown in any way, give 
credit for the concept 

bars or rods, single or double line 
representation, should be in the same 
straight or parallel line 

two dimension pedals shown con¬ 
nected with linking b.irs (21) pedals 
should be linked in the middle not 
on the side (see Fig. 3). 

the three bars (.side bars and the cen¬ 
tral bar) shown, either pedal 

pedal rubbers should be distinguished 
from central iron bars 


any way of indicating the free-wheel; 
concept to be credited 

free-wheel shown supported on inter¬ 
ior solid circle 

free-wheel teeth to suport the chain, 
indcated, may be in any form 
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^8. Prce-whecI ii, correct pro- correct 
portion present 


29. Free-wheel shown on 
proper side 


V. Frame 


SV>f*-ly2/5 of the central\C 
should he shown, no credit if itV 
diameter IS more than 1/3 of th? 
central wheel) ' 

free-wheel should be shown on the side 
of the central wheel loesuic 


30. 


widT"saSe°Snt’“"‘^'" of two types, straight in 

bfeyde ^dy-s 


31. Frame-line joining hancUe 
with central axle directly 


32, 


83. 


34. 


35. 


36. 


Frame-line joining handle give ciedit f t 

With central axle through It ;»“ ‘ 31 above also if 

the handle perpendiadw *™ugh handle perpendicular 

Fi^e-line joining saddle 
With central axle 

Fr^e-line joining saddle 

"" (“"fc 

^th tile ^‘tt’tt for Item 31 above also if 

(double forcep type railing) ‘^’rough double railing 

Frame-liiie joining central 
axle With the rear wheel 
(single railing) 


37. Frame-line joining the 
central axle wi* year 

S/"'’'e'”^1Pe 

Of the frame sho^n ^ 


^ive credit for Item siR n7> i 
» thiough double lading ° 


VI. Handle 

39. Handle present 

40. Handle present 
(two dimensions) 


perpenSLla?' eme^ri“ 

fiom tlie middle downwards 

dimensions of the above 
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41. I'rame-liuc connecting the 
liiindle with the front 
wheel through a. single rod 

42. do give credit for Item 41 above also if it 

is so 

43. Hand supports present shown in any manner 

44. Lamp-stand present if a Ijimp or dynamo shown, this item 

should be tiikcn as present 

VII. Brakes 

45. Brake-lines with handle give credit if present on both sides 
arms present 

46. Brake-line for front-wheel mere line going down the perpendi- 

present ralar emerging from the handle 

47. Brake-line for rear wheel mere line going along the lower limb 

present of tlie frame 

48. Brake shoe for front wheel do 

present 

49. Brake-shoe for rear wheel socket for two rubber pieces 

wheel present 

50. Brake rubbers, front wheel indicated in any manner 
present 

51. Brake rubbers, rear wheel indicated in any manner ' 
present 

VIII. Saddle, Carrier and Stand 

52. Two-dimensional saddle 

present ! 

53. Three-dimensional saddle 

present ’ 

54. Saddle springs or link rods 
present 

55. Saddle-frame joint present 

56. Carrier present carrier shown lower than the saddle 

on rear wheel 

57. Rods joining the carrier carrier should be connected with hub 

with hub present through a single or double rod 

58. Carrier details present interior net structure should be shown 

59. Carrier collected with carrier should be connected with 

frame frameline linking the saddle with 

the rear wheel at a proper place 
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60 Stand present 

61. Two-dimensional stand 
present 

IX. Accessories and General 

62. A lamp or dynamo 
present 

63. Rear mudguard (red lighrt 
indicator present ° ' 


«"y -ypc oi ».„d, .ingfc „ 

otherwise give no credit 


64. Basket present 

65. small additional saddle 
present 

66. Lock present 

67. Bell present 

68. Chain cover present 

69. Pump present 

70. Rubber piece on the front 

cel mudgard present 
!• Additional horn present 

72. Toy wind-mail present 

73. Side glass present 

74. Idea of transparency 


by .idc 


■town Uio proper place 

dThir » '»■" ‘ifa of 

may be full or Jialf 

may be on the cvcle m- d, 
separately ^ 


75. Action shown 


and dot lof ?how 1"" °P'^queness 
cliain under the (like 

be given credU ““'’^uard), he should 

or it^hou]d°be‘^iJ®att£'' °e 
sitting on it. ““mn, i.e., someone 
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Adaptation and Standardization of 
the Wechsler Intelligence Scale for 
Gujarati Children 

Mahendrika C. Bhatt 


The author has translated, adapted and stan¬ 
dardized Wechsler’s intelligence scale for Gujarati 
children. For standardization a sample of 440 
children (220 boys and 220 girls) was taken from 
12 schools of Ahmedabad city. The split-off and 
test-retest reliabilities were calculated and the test 
validated against other standardized tests of intel¬ 
ligence in Gujarati. Factual validation, age-wise 
and sex-wise inter-test correlations were also de¬ 
termined. 


On the one band there are some widely used reliable and valid 
group tests of intelligence for upper age groups in Gujarati while on 
the other hand there is dearth of standardized individual tests of in¬ 
telligence. Some clinics and schools for the mentally retarded use N.N. 
Shukla’s adaptation of the 1916 Stanford-Binet scale. It is only the 
individual tests of intelligence that provide wider field for the 
psychological observation of various personality traits and give chances 
to peep into tire covert aspect of the testee’s behaviour and hence the 
need for the present worL 

Basic Principles of Adaptation 

Adaptation is not equivalent to translation. The American or 
This paper is based on the author's Ph.D. thesis. 
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British tests based on their environments render the mere translation 
which is quite inadequate and undesirable. Even ordinary things like 
dress, domestic articles of everyday use, social customs, accepted 
social behaviour, ideals, normal school experiences and everyday ex¬ 
periences in general are totally different. 

Every language has its own niceties and models of expressions 
which cannot be expressed through another language by mere tran- 
lation. Every word has its specific significance, denotation and conota¬ 
tion which cannot be maintained by translating the word. Some 
words of one language may not have exact equivalents in another 
language. The sentence pattern of a particular language has also spe¬ 
cific characteristics. 

Moreover, the content of test-items of intelligence tests is usually 
based on the school experiences and the school subjects. The curri¬ 
cula and courses of studies in India, and other countries are much 
different and therefore the test based on the experiences of foreign 
children cannot be adequately translated for the Indian children. 
Lastly, the difficulty value of a test in one environment cannot 
therefore such an adapted test must pass 
hrou^ the whole process of standardization involving a lot of sta- 
hshcal work, fixation of norms together with establiLg relkbi Uy 
and vahdity of tests. Thus to adapt a test means to restanda^hJe 

changes for cultural differences. 

Wise consists of twelve sub-tests—six verbal and six perform 

foTthJrf^°T‘‘ to 15+) and gives wide scope 

or the display of testee’s many-sided personiity by exmsinn bfm 
to various types of performances. ^ exposing him 

i„ vir.“' '“'lors »ere kept- 

*' 2^ hncUoniug ot each test iavolves some soe- 

S'™ .X'as°^« if aVS 
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units of measurement, etc., were replaced by the familiar ones. 

3. The unfami li ar content of the test was replaced by the fami¬ 
liar one based on Gujarati children’s environment and experi¬ 
ences. 

4. The sentence patterns were changed in such a way that the 
underlying meaning remained unchanged. 

5. Language test like ‘vocabulary’ was framed anew. 

6. Verbal tests were changed in such a way that the language 
and the content suited the testee’s development and experi¬ 
ences. 

7. The scoring scheme and the scoring standards were modi¬ 
fied in the light of data collected through an adapted scale. 

8. At the initial stage an item was replaced by two or three newly 
coined items so that the experimenter may later on get 
chances for comparative evaluation and proper selection. 

9. As far as possible the dilTiculty level of the original items and 
that of the replaced ones were similar, yet the difficulty value 
of all the items was established on the data collected through 
the preliminary runs. 

10. On the results of the preliminary runs, the reliability and vali¬ 
dity of the newly coined items were established tentatively. 
They were finalized during the final run. 

11. The language and the wording of the tests were also checked 
and rechecked during the preliminary runs. 

12. Specific time limit for each item was established on the ana¬ 
lysis of the data obtained through the preliminary runs. 

Wise consists of the following twelve tests: (1) Information, (2) 
Comprehension, (3) Arithmetic, (4) Similarities, (5) Vocabulary, (6) 
Digit Span, (7) Picture Completion, (8) Picture Arrangement, (9) 
Block Design, (10) Object Assembly, (11) Coding A & B, (12) 
Mazes. 


Changes Made in the Tests 

First of all WISC manual was studied deeply and consciously with 
a view to making following changes. 
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Changes Made in the Directions {or Administering the Test 

Language. Following the bftsic pnnciplos of tost adaptution the 
names of all the twelve sub-tests and the directions for test administra¬ 
tion were translated into Gujarati. During this process of translation, 
as far as possible word to word translation was tried out but following 
the common sense principles of translation, the niceties of language or 
underlying meaning were not sacrificed for the structural pattern. The 
specific verbal instructions to be given to the testees were translated 
into colloquial Gujarati maintaining the stress, emphasis, and feelings 
attached to them in the original battery. This process was carried out 
for all the twelve tests of the battery. 

Item-Limit {or 8+Children. This is a unique feature of WISC. 
Most of the tests in WISC give specific item-limit from where the sub¬ 
ject of 8 years or more are to be tested. If they pass the prescribed 
items successfully they are credited for the former items. If the subject 
fails on any of the prescribed items he is to be tested on the former items 
and credited for only those on which he succeeds. Thus 8 years or 
older subjects are to be started from item 4 on Information and Arith¬ 
metic, item 5 on Similarities and Picture Arrangement, item 3 on Mazes 
and Block Design and item 10 on Vocabulary. General Comprehen- 
seion. Digit-span, Picture-Completion and Object Assembly have no 
item limit for any age groups. Coding A is for subjects under 8 years 
age and coding B is for 8 years and older. 

In the light of the changed items and the changed sample of stan¬ 
dardization, these item-limits must be adapted so as to suit Gujarati 
children. They must be fixed on the analysis of the data collected 
through the responses of Gujarati children and therefore during the pre¬ 
pilot and preliminary runs all the subjects were tested from item 1. 

Consecutive Failures. Another unique feature of WISC is the 
discontinuation of a test after the specific consecutive failures on its 
items. Thus Information and vocabulary tests are to be discontinued 
after 5 consecutive failures; General comprehension. Arithmetic and 
similarities after 3; Digit-span after failures on both the trials of a 
given series; Picture completion after 4; and Picture arrangement, 
Block Design and Mazes after 2. Object Assembly has no such limit 
and coding being speed test is imposed a time limit. It is natural that 
such a complicated procedure adopted by Wechsler for American popu- 
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lalion cannot be straightaway used with Indian children without preli¬ 
minary tryouts. Thus during the preliminary runs such limits were 
also dropped out. and the testees were tested on all the items of all 
the tests. 

Time Limit Prescript. Most of the intelligence tests, though con¬ 
sidered power tests are allotted specific time-limit with a view to dis¬ 
criminating between the subjects of various intelligence levels. Accord¬ 
ingly Wechsler has imposed specific time-limit on all the items of six- 
performance tests together with Arithmetic test; but has avoided an over 
all time-limit for any test. Thus the prescribed time-limit for the items 
in Arithmetic ranges from 45 to 120 seconds. The time-limit for Pic¬ 
ture Arrangement, Block Design, Object Assembly and Mazes ranges 
from 45 to 75, 45 to 150, 120 to 180 and 30 to 120 seconds respectively. 
Coding A and B are exclusively speed tests requiring 120 seconds each. 
Moreover bonuses in terms of scores are allowed for rapid perform¬ 
ances on the items of Picture Arrangement, Block Design and Object 
Assembly. In view of the innovations and reinnovations made in the 
test items and changed sample of standardization such a complicated 
process of time allotment cannot be copied. It must be experimentally 
decided on the data collected from Gujarati Children. Thus during the 
pre-pilot and pilot runs no time-limit was imposed and all the testees 
were allowed to take as much time as they wanted to work on any 
item. 

Changes Made in the Test Items 

Of the changes made in the content of the test items here are a 
few examples; 

In the Information test out of 28 items 18 items were changed. 
Thus the item; 

1. ‘How many pennies make a nickel?’ was changed to “How 
many paise make a rupee?” 

2. Since Gujarati children may not be conversant with Shakes- 
pear’s Romeo and Juliet, the item, “who wrote Romeo and 
Juliet?" was replaced by two items, viz., “Who wrote 
Shakuntala and, “who wrote Ramacharita ?’ 

3. The question, “Who discovered the South Pole ?” was tried 
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out together with the newly coined item, “Who discovered the 
Law of Gravity?” 

In the General Comprehension test the item: 

1. “What would you do if you were sent to buy a loaf of bread 
and the grocer said he did not have any more ?” was changed 
to, “What would you do if you were sent to a shop to buy 
curd and if the shopkeeper said he did not have any more?” 

' 2. The item, “Why do we elect Senators and Congressmen ?” 
was changed to, “Why do we elect the members of Lok 
Sabha and Rajya Sabha ?” 

Most of the changes made in the Arithmetic test pertain to the Ame¬ 
rican proper names and the names of the American currency. Thus 
pennies and cents Were changed to paise and dollars to rupees. While 
making these changes the prices of the commodities in Gujarat were 
taken into consideration. The cultural and environmental differences 
compelled the changes in about 12 pairs of the Similarities test. WISC 
Vocabulary test consists of 40 words. There was no sense in translat¬ 
ing the words and therefore an original test having SO words was de¬ 
vised wi& a view to selecting 40 later on. The Picture Completion 
test consisting of 20 pictures was tried out together with the 10 newly 
drawn pictures. Out of the 12 sets of pictures in the Picture Arrange- 
men test 4 sets were redrawn so as to reflect the content in Indian 
background. No item in degit-span. block-design, object assembly, cod¬ 
ing and mazes was changed. 


Changes Made in the Scoring System 

Ver^ Tests. WISC manual givea various scoring systems for 
^ons Items on aU tests of its battery, formation, aritimetio at^d 

ftf .nC “ts on the oorreotness of 

vocahnlm.J^ “7°^ raponses on comprehension, simiiarltios anti 

^ “P°" gonemiiaation 

are taken into consideration and credited. WISC manual gives the cri- 
tera for scormg and sample answers together with the general rules 

^oSTror T 
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During the process of adaptation the tentative scoring system based 
on these principles was prepared. The sample answers were translat¬ 
ed and other possible answers were thought out at the out-set so that 
they can be helpful in later evaluation. Specific sample answers were 
also thought out and listed at all the levels of scoring for the newly 
coined items in information, comprehension and similarities. Vocabul¬ 
ary being an originally prepared test, no sample responses were trans¬ 
lated but the general scoring principles given by Wechsler for 2-poinl 
responses, 1-point responses and 0-point responses were translated 
A tentative list enumerating sample answers at all these three levels, 
based on the meanings given in standard Gujarati dictionaries was 
prepared. 

Performance Tests. The scoring of the responses on these tests 
is quantitative. The possible score per item ranges from 0 to 9. The 
Picture completion test is scored either 0 of 1 for the correcf or in- 
coriect pointing out of the missing part. The scoring of the items on 
other five performance tests depends mostly on the time taken by the 
subject to complete them correctly. Bonus scores are given for rapid 
correct completion. The range of time and that of scores varies from 
item to item' and from test to test depending upon the nature of the 
task and its dfficulty. Younger children are given more than one trials 
and scoring differs from trial to trial. Scores are given for the partial 
arrangement in the Object Assembly test. WISC manual gives all 
these complicated procedures and scoring system in detail. Though 
these things were translated during the adaptation, the final decision 
regarding the time-limit, bonus scores, etc., were deferred to time when 
the analysis was done on the data collected through Gujaarti popula¬ 
tion. 

Preliminary and Final Tryouts 

The manuscript of the newly adapted scale describing the detailed 
directions for test administration, lest items and scoring system to¬ 
gether with the acceptable answers was ready. Record books were 
prepared for the use during the preliminary tryouts. 

Prepilot Run. With a view to getting subjective judgements and 
preventing many of the His, the tests were given to seven adults, It 
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gave insight as to the way in which adults look towards the questions. 
The tests were administered to 11 children of the age groups of 5 
through 15. For the editorial review, the manuscript was given to 
two experts for their criticism. As a result of these three-fold attacks 
some changes were made in the process, items and the language of 
the tests. 

The First and Second Preliminary Runs. Printed booklets were 
ready after making the necessary changes. The two preliminary try¬ 
outs were carried out with the following objectives in mind: (1) To 
see the adequacy of the range of applicability of the scale, (2) to stan¬ 
dardize the directions of lest administration and the instructions to be 
given to the testees; (3) to see the fitness of the test items from the 
point of view of wording; (4) to fix up the item-limit for 8-1-children 
and time-limit for various items in various performance tests; (5) 
to establish the difficulty and discriminative indices together with the 
validity of each item; (6) to standardize the scoring system and accept¬ 
able answers; and (7) to get practice in the administration of the scale 

Regarding the sample selection for both the trials two points were 
kept in mind, (1) kind, and (2) size. Regarding the kind of the sample 
It should closely resemble the population for which the test is to be 
standardized^ Regarding the size of the sample many factors play 
their part. The admmistration of the present scale took about three 
hours per testee, as all the items were to be individually administered 
ithout any time limit. Individual testing requires some special faci- 
of 37 “^“Sements too. To take care of these factors!^ a sample 
of 37 pupils for each run (the number has its significance for item- 
Malysis) covermg the age groups of 5 through 15, representative of 
the population to be finally tested, was selected. 

Timing the Items. All the items on 7 out of the 12 WISC tests 
are imposed specific time limits. During the preliminary runs S 
time was given to aU the subjects to be able to solve ah 
of these tests. The time taken by every chUd L ealh n i J .r"' 
was recorded in the booklet After thp k w + of the items 

^ to. ranic and a.e wi«. tte 

The tables were prepared showing the time takef bv fll the 7 I 
(ETOnp. o, 37 each) on each of i,e„ andt^,^; 
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established for all the items in the light of the highest and the next 
highest time taken together with the original time limit given by Wech- 
sler. The unique feature of some of the performance tests is the bonus 
scores for rapid correct performances. This aspect was decided by 
tabulating the time-data with respect to the original bonus scores given 
by Wechsler and the others newly suggested time-bonuses. Similarly 
the scores to be given for partial arrangements were also decided by 
tabulating the time-data in various frequency distributions. 

Item Analysis. The reliability and validity of any test depends 
upon the quality and merits of individual items which constitute it. 
The procedure through which these aspects are studied, is known as 
item analysis. During this process each item is evaluated against its 
difficulty and discriminative values. The biserial correlation coefficient 
between each item and the total score is the most satisfactory measure 
of relationship for internal consistency item-analysis purposes. Their 
computation required laborious statistical calculations. With a view 
to minimizing the labour Kelley T. L. demonstrated that lowest and tlie 
highest 27 per cent of a sample are the optimum groups for use when 
item-analysis data are to be obtained. He pointed out that these groups 
arc oridnarily most serviceable for use in item-analysis even when the 
items are to be scored only as ‘true’ or ‘false’ and all of them are not 
of 50 per cent difficulty value. In fact the correlations estimated from 
these 27 per cent tails are found more reliable than even the tetracho- 
ric estimated from the top and the bottom halves of the group. Flana¬ 
gan (1936) used the method described by Kelley and constructed 
tables for estimating the product-moment correlation from the 27 per 
cent tails of the distribution. Davis desired to give such an index of 
item discriminating power as can be truly comparable from item to 
item and which can be easily interpreted and conveniently used. Thus 
he preferred Fisher’s z function as a linear function of the hyperbolic 
are tangent of the product-moment r. He thought it as a highly de¬ 
sirable statistic to use while expressing the extent to which an item 
discriminates between two defined criterion groups. Thus he used 
Fisher’s z and translated Flanagan’s non-linear into a linear scale re¬ 
presenting discriminative values. For the sake of convenience he eli¬ 
minated decimals from discrimination indices and arranged them from 
0 to 100. He added the index of difficulty value in his table, so that 
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both the discriminative and difficulty values of an item could be read 
at a time. The difficulty index given by Davis is based on a linear 
transformation of the per cent passing. Fan doubted the accuracy of 
tlie per cent passing value calculated in this manner and used Pearson’s 
tables for estimating the P values for various levels of item criterion 
correlation. Harper, Sangal and Gupta (1962) prepared a chart where 
they plotted Davis’s discrimination index directly from his table while 
used the difficulty values from Fan’s difficulty P’s by translating them 
into Davis’s linear difficulty index. In the present work it was decid¬ 
ed to follow this method designed by Davis and to use the chait pre¬ 
pared by Harper, Sanpl and Das Gupta as Wechsler has not men¬ 
tioned any method of item analysis either in WAIS or WISC manuals 
or in his book The Measurement and Appraisal of Adult Intelligence. 

Thus on the basis of the total score on the whole scale, all the 
booHets were divided into three groups: (a) the 27 per cent scoring 
the highest, (b) the 27 per cent scoring the lowest, and (c) the middle 
46 per cent. The middle 46 per cent booklets were discarded as item 
analysis procedure was carried out with the highest and the lowest 27 
I»r «« of Ito gmup. The lowest booklets tire mimbe^ w L 2 
. ..D-n and the highest ones were numbered U-1, U-2.. U-n Farl, 
taoklet W.S gone through with . view to noting down the oorrectlTo, 
o herw,» anwered ittms and the totals were calcnlated per item Th" 
data was rewly for the calculation of P. (Percentage ot the low iroiml 
ralue aM P, (Percentage ot high group) value tor each itei In 

c.kS^° '“5’^ P«ly depends on the method used for 

neiteer alternative answek'^oJ'LtplS SSnoe*"™ 

nor distractors. nor the question of ‘not reaching the item’ IheT'lf 

p_ Number answering item right 
Number attemptEgTtem 

•election was made on fte l’''P“'“d- '*=">- 

Item of tables 

Tor e-r Children and Consecutive Failures, Seven out 
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of 8 Wise tests are imposed with 8+item limits. During the first pre¬ 
liminary run no such limit was observed. As the items were rearranged 
according to their difficulty and discriminative indices after the first 
preliminary run, during the second preliminary run this aspect was 
considered and its adequacy lyas looked upon, by tabulating and study¬ 
ing the respectvie data. Similarly the consecutive failures on each test 
after which the test is to be discontinued, was also decided during 
the second preliminary tryqut, by tabulating and studying the respec¬ 
tive data. Though the items were timed after the first run, during the 
second run, time taken on each item Was recorded, tabulated and studied 
with a view to making-the necessary ch^ges needed. At the end of 
the second preliminary tryout all these features—consecutive failures. 
8 -l-limit, bonus scores, scores for partial arrangements, trial tests, 
scoring standards, scoring schemes, etc., were finalized. 

Final Tryout: Sample Variables. Record booklets were printed 
for the final tryout. With a view to selecting the representative sample 
the following variables were kept in mind: (1) In view of the time 
and facilities required for administering an individual test of intellig¬ 
ence the test was standardized on 440 children—220 boys ,and 220 
girls—of Ahmedabad city. (2) It is standardized for the child¬ 
ren of ages 5+to 15+ studying in Grades I through XI. (3) Forty 
children (20 boys and 20 girls) were equally distributed amongst the 
eleven age 'groups. No attempt was made for right age in right grade. 
(4) Each child was tested within one and one-half months of his- 
year. (5) Parental occupations of the subjects were taken into con¬ 
sideration. The national classification' of industries and occupations 
, adopted, by the Government and followed by 1961 census gives the 
ten categories of industrial workers. For the purpose of the present 
study, the ten categories were reduced to six- and it was tried to main¬ 
tain proportionate representation of'each category in the selected 
sample. Twelve schools representing ,the upper, upper-middle, lower- 
middle and lower classes, situated in various areas of Ahmedabad city 
and considered as representatives of the whole school-going population 
were selected for drawing the sample. Tables 1, 2 and 3 give the 
sample analysis from various point of views. The work of testing and 
scoring was done by the researcher herself and it took about two years 
for her to complete them. 
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TABLE 1 

Age-whe and Seliool-whe Distribution 0 /the Sample 

Schooi 

Age Groups 

Total 


15+ 14+ 13 + 12+ 11 + 10 + 9+ 8 + 7+ 6 + 5 + 



1. C.N. Vidyalaya 

2. A.G.H.S. 

3. D.B.H.S. 

4. Jai Hind H.S. 

5. New H.S. 

6 . Uiinati H.S. 

7. R.B.R.C.H.S. 

8 . R.B.M.K.H.S. 

9. Unnati Kumar 

Shala 

10. Bal Rangam 

11. Bal Vidyalaya 

12. D-A. Vidyalaya 



3 7 5 4 4 

3 6 5 5 5 

5 8 6 7 3 

8 4 13 — 

2 1 - — — 

— 3 6 2 9 

2 6 7 4 14 

3 5 4 2 3 

1 — 6 13 2 


53 

56 

62 

37 

42 

30 

36 

32 

20 

33 
17 
22 


Total 


40 40 40 40 40 40 40 40 40 40 40 


440 


/ 

table 2 

ige-vtise and Grade-wise Distribution of the Sample Selected 


Ages 


Grades 

Total 



X IX VIII VII VI V IV III u I Talim 
--- 


15 + 

25 11 4 



21 

5 


13 + 
12 + 
11 + 
10 + 
9 + 
8 + 
7 + 
6 + 
5 + 


Total 32 37 


10 

16 

4 


3 

14 

24 

5 


3 

10 


23 II 
3 22 


1 

15 

29 

3 


1 


7 1 ~ 

24 13 

22 12 6 
22 18 
31 


39 38 48 31 36 34 


40 

40 

40 

40 

40 

40 

40 

40 

40 

40 

40 


42 


9 440 
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TABLE 3 


Sample by Paiental Occupations 


Occupational 

Groups* 

Employed Persons 

In Ahmedabad 

Present 

Sample 

Proportionate 

Representation 

Present 

Sampie 

1 

6.S3 

9.10 

29 

40 

11 

10.00 

12.05 

44 

53 

III 

13.43 

14.32 

59 

63 

IV 

5.32 

7.27 

23 

32 

V 

55.42 

50.00 

244 

220 

VI 

9.33 

7.27 

41 

32 

Total 

100.03 

100.01 

440 

440 


consolidation of eleven census groups, 1961. 


Test Standardization and Results 

Test standardization is a continuous process beginning with the 
preparation of test items, then passing them through the stages of 
preliminary tryouts, item analysis, final tryout of the test on a proper¬ 
ly selected sample and ending with the establishment of the norms. 
Establishing norms for a particular population is nothing but evaluat¬ 
ing test results so that the performance of any testee can be easily 
compared with that of the whole group. 

Establishing Scaled Scores 

After testing and evaluating all the booklets, their raw scores in 
all the 12 tests were obtained. The present scale being the point 
scale an individual’s intelligence rating was obtained by adding to¬ 
gether the points that he earns for passing various test items. The 
present scale consists of 12 tests having items ranging from 4 (ob¬ 
ject Assembly) to 93 (coding B). The possible maximum credit that 
a testee can obtain in various tests ranges from 16 (arithmetic) to 93 
(coding B). In such a scale the main problem to use the statistical 
term is that of ‘Weighting’. Weighting means to decide as to the 
portion of the total number of credits that each of the test should 
be assigned. Generally two methods are practised. (1) Uniform 
weight is given to each item, so that the whole test gets a weight irt 
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proportions to its items. One point (or more as the case may be; is 
allowed for each successfully passed item irrespective of llic number 
of items in the test. The composite scores of all the tests is to be used 
for further standardization. (2) The uniform weight metliod, one used 
by Otis and Wechsler, where all tests are considered as equal irresnee 
tive of the numbers of items therein. In such a method a predeter- 
mined scoring system is established which determines in advance the 
proportion that each test contributes to the total score. Tlie second 
method was adopted for die present standardization because- ( 1 ) Tt 
IS in confirmadon with Wechsler’s theory of intelligence according to 
which mtelhgence is ‘assortive’ rather than ‘hierarchical'. ( 2 ) When 
various types of tests are included in the scale, it means that all ofXm 

elTd i;measurement of imeiig 
nee and they must be equally weighted. ( 3 ) The method does nnt 

penahze individuals having limited aptitude for favours tlinsp blu* 
for the type of peLmanc“^ 
test. (4) The weight allocated to anv sin&lp cnh ir^ct i i 

no. ordtaily “LTtta d 4 r=c ” 5 , 

method permits the examiner to evaluate -ill tr.oi ° 

Socl. a procaiuro of unHorm weight Sot for ho «S ''' 

Sion of one or more tests from th. 4. i " addition or omis- 

or otortag the ^ %niflcan.l, oltecUng 


Method of Equating the Sub-tests 


tom 

to 93 points (coding B). scores msH^ n etc., 

cannot be compared directly owing to several tests 

only way is to reduce the raw scores units. The 

suitable scale for our purpose ^ ^^ve a 

o scores or z scores or standard scores 

in terms of the deviations from the mean expressed 

and secondly they do not change the shnn^ V? ««mparablc 

tion m any way. The mean of^. scoref^^ f distribu- 

ference point and as half of the . ” r a rc- 

half below 

mean and 

win be positive and half will be 
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negative. Moreover <7 scores sometimes result in small decimal frac¬ 
tions which on their part create computational difficulties and awkward¬ 
ness. These aspects are avoided by usually converting the a scores 
into a new distribution with M and SD so selected as to make all scores 
positive and relatively easy to handle. Thus in the present work a scale 
of 20 points for each subject was selected and accordingly the raw scores 
of each test were converted into the scaled score units with a new mean 
of 10 and a new standard deviation of 3. As the WISC has 12 tests, the 
converted full scale came to be of 240 points and the Verbal and Per¬ 
formance scales came to be of 120 points each. The newly established 
SD of 3 also eliminates negative scores below the mean. The ratings 
and calculations of the IQs and the establishment of the norms are 
based on these converted scaled scores of 440 boys and girls ranging 
from 5+through 15+. 

The conversion of the original raw scores into new scaled scores 
was accomplished through the following st^ps; (1) Cumulative fre¬ 
quency distributions of raw scores were prepared separately for each 
test and at each age level. (2) The mid-points of score intervals were 
then fixed, which were further expressed m terms of per cents of 
umber of pupils. (3) The per cents were directly turned into scaled 
scores in a distribution of M=:10 and SD=3,by means of a table 
given by Garret (p- 446), presenting per cents lying between the 
mean and a given standard deviation. Tlie resulting numbers were 
the corresponding equivalent scaled scores for the original raw scores. 
All these steps were necessary in order to set each percentile point 
at its appropriate standard score value of a theoretical normal curve. 
With a view to observing the progression of these scaled score equival¬ 
ents from age to age, they were listed test-wise in parallel columns 
for all the eleven age groups. Minor irregularities in the progression 
of scaled scores from age to age were smoothed with the assumption 
that they were the chance results of population sampling. 

Norms and Calculations of IQs 

Norms are averages obtained under prevailing conditions. WISC 
consists of twelve tests—six verbal and six performance. It gives 
Verbal IQs based on verbal scaled scores. Performance IQs based on 
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perfoimance scaled scores and Full IQs based on full sealed seorcs. As 
the mean of the new scaled score per age, per test was fixed as 10, 
the means of the six verbal scaled scores and six performance scaled 
scores should be approximately 60 each, and that of the full scaled 
scores should be approximately 120. This aspect was checked before 
establishing norms and giving IQ tables. Table 4 gives the results. 


Age No. of 
Group Subjects 


TABLE 4 

Age-wise Scaled Score Means and SDs 
Verbal Performance 

Means SDs Means SDs 


Full 

Means SDs 


5 + 40 

6 + 40 

7 +■ 40 

8 + 40 

9 + 40 

10 + 40 

11 + 40 

12 H- 40 

13 + 40 

14 + 40 

15+ 40 


60.75 

10.55 

60.10 

14.50 

59.87 

13.20 

59.87 

12.20 

59.50 

11.95 

59.87 

12.70 

60.12 

12.15 

59.38 

13.85 

59.38 

16.00 

60.63 

14.55 

60.12 

12.70 


59.37 

11.55 

60.75 

12.60 

60.25 

13.20 

60.37 

12.90 

59.63 

11.80 

59.50 

11.80 

60,75 

11.55 

59.75 

13.10 

60.50 

13.20 

59.50 

11.90 

59-50 

11.35 


120.00 

19.50 

120.50 

25.50 

120.25 

24.60 

120.00 

23.80 

118.50 

21.40 

119.50 

21.90 

120.00 

20.10 

118.75 

23.80 

122.00 

25.90 

120.50 

24.40 

119.25 

21.20 


Total 440 


60.05 13.305 


60.01 


12.35 


119.89 23.04 


The concept of MA was introduced by Alfred Binet Thmicri. 

Sm (“la'it » ‘^“7 KuS 

191 . ™ 

Deviation IQs. The interoretetion ^ relative intelligence. 

ber of problems because it Is taken as^a” "®ated num- 

" “dex independent of the 
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score made by an individual on a particular scale at a particular age. 
This is the concept known as the constancy of IQ, which means that 
the relative brightness of an individual is more or less permanent. 
Now for the IQs to be constant the means and the SDs at various age 
levels should be constant. It was found that the SDs of IQs obtained 
by MA/CA were not always identical for all ages. For example it 
can be 12 at one age level, 16 at other and 18 at still another. These 
differences affect the interpretation of IQ at a given level. Thus, e.g., 
persons of different ages having different IQs like 112, 116 and 118 are 
all at+1 SD in their respective groups; or one person having constant 
IQ will occupy different relative positions at different age levels. Weeh- 
sler introduced the concept of Deviation IQ and overcome the diffi¬ 
culty. He states the usual formula 1Q=MA/CA as lQ=:attained or 
actual score/expected mean score for age. This index of deviation 
IQ is merely an adaptation of standard score (z score) technique, 
where a mean score is given a deviation IQ value of 100 and the 
SD of the score is equated with a deviation IQ value of 15. Thus 
a person getting 115 IQ will always be placed at +1 SD in the group 
irrespective of his age. Instead of 100 and 15 any numerical value 
can be selected. It is only due to convention that 100 is taken as 
normal IQ and 15 or 16 are the probable SDs found in most of the 
intelligence tests. Moreover this deviation IQ is especially found use¬ 
ful while estimating an adult’s level of intelligence and does not create 
any problem while calculating and explaining the IQs of superior or 
gifted children. 

In the present work it was decided to take mean IQ 100 and SD 
15. The conversion of the respective scaled scores (verbal, perform¬ 
ance, and full) into respective IQs (verbal, performance, full) was 
then simply a process of setting the mean of the obtained scaled scores 
on the six verbal tests equal to 100 verbal IQ and the SD of the 
obtained scaled score on the six verbal tests equal to 15. The other 
conversions were made accordingly. Similarly the mean of the obtained 
scaled score on the six performance tests was taken as equal to 100 
performance IQ and the SD as equal to 15. The same process was 
followed while transforming the full scaled scores into full IQs. The 
following formula was used for the purpose of conversion: 

X' =-(X-M)+M' 

9 
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The obtained means and standard deviations for the Ihi'cc scaled scores 
were found as shown in' Table 5. 


TABM 5 


Means ttnd SDs of Sealed Scores 


Scaled Scores 


Mean 

A'D 

Verbal Scaled Score 

Performance Scaled Shore ■ •' 
Full Scaled Score' . . 


"" 60.05 

60.01 

119 89. - 

13.365 

' 12.35 

23.04 


When the respective values were entered in the formula the corres¬ 
ponding equations came to be 

1. Verbal IQ =^^- 2 * 305 " 

2. Performance IQ = J-j-|^(60-60.01)-l-100 


. 3. FuUJQ'. . =,_J^(120~-119.89)+100 

60.05, 60.01 aiid 119.89 were considered as 60, 60 and 120 respectively 
as the rounding up does not affect the'final calculations of IQs signi¬ 
ficantly. It was oh this line that the tables for converting scaled scores 
into rfespective IQs were -pfepared.' As tlie usefulness of any scale 
depends upon the distribution of IQs, figures and tables showing the 
age-wise, sex-wise and group-wise distributions of verbal, performance 
and full IQs were prepared! ' ■ ■ . ' . ■ . 


Wechsler compared the psychologist’s effort at classifying intelli¬ 
gence with that of layman’s at distinguishing the 'colours of the rain¬ 
bow (p. 38) and insisted on fixing hp the classificatidh oil the basis 

, ] ■' '' TABLE 6 

_ I'f^-^^'Sence Chts^catjon^ of FuU IQ^ {Theoretical and Actual) 

aasslfi:ation IQ limits.. . %(A^n(d)~~~Noiof' 

- ; ITh eordlical) Testees 

Defective 
Bordcrlitie 
DoH-Hormal 
Average 
‘Bright-Normal 
Superior 
Very Superior 


Total 


69 & below 

.70.79/, 

, , 80-89 , 

90-109' ’ ' 

' iia4i‘9:..’ 

- ^.20-129^ ,, 

‘ 130'& above 

2.1'S ‘ ' 

-<' i ■ 

■■ II-& ' '■ 

■ '■ ]’6.i'3 ; V 
fi.7Z; . 

' 2 IS 

3.18 

5.91 

1. 13.86 
. 50,45 

18.64 ’i" 

, . , 5-68, 

' 2-27' 

'26 
. 61 
222 
" 82 
35 
10 


M-:r} " r, 

\r 

440 
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of obtained IQs by attempting to base the categories on explicit statis¬ 
tical criteria (p. 40). Table 6 gives the theoritical classification of 
IQs given by Wechsler (p. 41) together with the actual one obtained 
in the present study. 


The Relubh-ity and Validity Estimates 


The reliability of the present scale was calculated by (1) Split-half 
technique, and (2) Retest method using the same test. The split- 
half reliability was calculated for 7+, 10+ and 13+ age groups, con¬ 
sidering them as representative of tlie age-range for which WISC is 
standardized. Appropriate correction for full length of the test was 
calculated by Spearman-Brown formula. Tlie standard error of mea¬ 
surement and Index of Reliability were also calculated. The results 
are presented in Table 7. The table does not show any entry for the 
Coding test because this technique could not legitimately be used for 
estimating the reliability of that test which is essentially a speed test. 
As the Digit-span test was administered as two separate sub-tests— 
Digit Forward and Digit Backward—the reliability coefficients shown 

TABLE 7 

Reliability and Standard Error of Measurement 


Test 

Age 

r 

7-1- 

SEm 

Age 

r 

10+ 

SFm 

Age 

r 

1S+ 

SEm 

Jie/est 

r 

Information 

.876 

1.09 

•773 

1 40 

.809 

1.55 

.97 

Goniprehension 

.639 

1.78 

.773 

1.51 

.788 

1.34 

.90 

Arithmetic 

.876 

1.06 

.837 

1.19 

.809 

1.54 

.85 

Similarities 

.837 

1.10 

.802 

1.43 

.809 

1.43 

.87 

Vocabulary 

.693 

1.27 

•913 

0.84 

.773 

1.44 

.95 

Digit Span 

.639 

1.83 

.690 

1.72 

.630 

2 05 

.81 

Picture Completion 

.814 

1.35 

.758 

1.53 

.857 

1.33 

.87 

Picture Arrangement 

.889 

0.91 

.788 

1.37 

.809 

1.43 

.88 

Block Design 

.810 

1.29 

-857 

0.99 

.837 

1.27 

.93 

Object Assembly 

.974 

0.51 

.742 

1.55 

.780 

1.84 

,87 

Mazes 

.889 

0.93 

.901 

1 03 

.817 

1.16 

.88 

Verbal Score 

.901 

5.08 

.947 

3.56 

.958 

3.84 

.98 

Performance Score 

.913 

4.66 

.936 

4.04 

.936 

3.98 

.97 

Full Score 

.947 

3.63 

.958 

2.97 

.969 

3.02 

.99 

Coding 







.82 


The SBm is in Scaled Score units for the individual sub-test and in IQ units 
for the Verbal, Performance and Full Scores, - 
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are based on the correlation between scores on two sub-tests correct¬ 
ed according to the Spearman-Brown formula. For the composite 
scores (verbal, performance and full) the sum of the scores on odd 
items in the contributing tests were correlated with the sum of the 
even items. The reader of Table 7 should not be confused by the 
discrepancy between the size of the SEm for the individual tests, as 
contrasted with the SEm for verbal, performance and full scale IQs. 
For individual tests, the SEm is in scaled score units, while for the IQs 
they are in IQ units, which are the ones in which most test users are 
interested. Forty testees were retested after an interval of six months, 
within a period of one month. The Product-moment r for each test 
was calculated by correlating the scores received by the testee on two 
trials. Table 7 shows the results. 

Operational validity and predictive validity are the two general 
types of validities. Face validity, content validity, factorial validity, 
construct validity, concurrent validity and cross validation are the vari¬ 
ous forms of operational validity. There is no need here of discussing 

TABLE B 


Criteria 


Correlations with Other Validating Criteria 

msc IQ 

Verbal Perfar- Full 

mance 


Sample 

Number 


!• Stanfoid-Binet Intelligence 
Scale (I960) .663 

2. Besai Qioup Tests of 

Intelligence .729 

3. Bhatt Group Tests of 

Intelligence .701 

4. Desai-Bhatt Group Tests 

of Intelligence .679 

5. Shah Non-Verbal Group 

Tests of Intelligence .499 

6 . Braw-A-Man Test .484 

7. Non-Verbal Group Tests 

of Intelllgenoe—Bhavsar . 646 

8 . S<^ool Marks .559 

9. Teachers’ Ratings: Grades 

V, VIA VII .676 

10, Teachers’ Ratings: Grades 

vni,ix.x&xi .610 


11. Speed and Accuracy Test 


.663 

.733 

30 

.517 

.697 

55 

.789 

Ml 

57 

.476 

.682 

SO 

.645 

.682 

87 

.465 

.527 

105 

.672 

.712 

40 

.203 

.421 

no 

.521 

.686 

66 

■451 

.656 

71 

Coding B 


Numbers 

Named 


.519 ■ 

.514 

17 
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all these types of validation that was carried out. I am only present¬ 
ing the results of correlating the IQs obtained on the present scale 
witli those obtained on other well standardized tests in Gujarati and 
with other criteria like school marks and teachers’ ratings. The results 
are presented in Table 8. 

The internal validity of a test requires that all the sub-tests should 
correlate highly with the total score obtained on the scale, while they 
should correlate moderately with each other. The reason behind the 
theory is that when aU the sub-tests correlate highly with the whole 
test, they measure essentially the same thing. On the other hand the 
moderate interest correlations show that they measure various aspects 
of the same criterion. This being the essential step before beginning 
the factorial analysis, age-wise and sex-wise inter-test correlations were 
calculated for all the age groups. Factorial analysis was carried out 
on the 50 booklets (25 boys and 25 girls) selected at random from 
each age group. Table 9 gives the principal factor loadings, 

TABLES 

Principal Factor Loadings of the Tests and their Correlations with 
Verbal, Performance and Fidl Scores 


Test 

Factor 

Loadings 

Correlations with Scores 

Verbal 

Performance 

Full 

Information 

.940 

.936 

.893 

.932 

Comprehension 

.938 

.942 

.887 

,929 

Picture Completion 

.922 

.844 

.916 

.900 

Vocabulary 

.906 

.969 

.861 

.930 

Object Assembly 

.901 

.848 

.909 

.898 

Mazes 

.902 

.820 

.887 

.874 

Arithmetic 

.889 

.859 

.838 

,867 

Similarities 

.886 

.928 

.833 

,897 

Picture Arrangement 

.884 

.824 

.889 

.880 

Block Design 

.875 

.826 

.902 

.885 

Coding 

.800 

.769 

.849 

.828 

Digit-Span 

.769 

.715 

.715 

.729 
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A Follow-up Study of Examination 
Reforms in the Gauhati University 

V. S. Misra 


In 1963 the Gauhati University introduced 
certain reforms in its examination system. The 
.study discussed here is a preliminary attempt to 
find out to what extent these measures have im¬ 
proved the accuracy of examination marks. 
This has been investigated under two heads: 
chance errors, and constant errors. The study 
suggests that the chance errors are smaller in the 
reformed examination. Under the head con¬ 
stant errors’ the influence of scaling has been stu¬ 
died and it is inferred that the examination reforms 
in the Gauhati University have improved the ac¬ 
curacy of marks. The author also discusses the 
limitations fcxed by researchers who attempt to 
investigate the influence of the examination re¬ 
forms. 


Th& importance of examinations in our public life is well known. 
They are often considered the sole criterion for judging a man’s com¬ 
petence for various activities. If examination marks are not reliable, 
the judgment based on marks will be erratic. It is therefore neces¬ 
sary that marks have high reliability,' that is, measurement errors in 
marks are nominal. 

The poor reliability of traditional essay-type tests has been demon¬ 
strated by several studies botii on India and abroad- 'Various sugges- 
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tions have been put forth to improve them. Many feel that we should 
replace traditional eassy-type tests with new-type tests. Others hold 
that we should first try to improve traditional essay-type tests rather 
than going in for a sudden replacement of them with other types. 
However, it is admitted by all that the progress in either direction 
has been slow. 

At the initial stage of its examination reforms, the Gaiihati Uni¬ 
versity concentrated on improving traditional essay-type tests. These 
tests by and large are subjective exercise. Any attempt to improve 
them would naturally aim to reduce errors assumed to be associated 
with subjective judgment. Researdi has shown that subjective judg¬ 
ment suffers from several weaknesses. 

An examiner generally tends to give students with whom he feels 
some sort of ego-involvement marks higher tlian they deserve. The 
examiner who tries to avoid this effect tends to have a ‘lean-over-back¬ 
ward effect’ giving such students marks lower than they deserve. The 
Ghuhati University has now introduced a system of anonymity in 
scripts. The practice of indicating the type of candidate, i.e., regular, 
male, etc., on the cover of the scripts has been abolished. The only 
information about the candidate that the script contains is his Roll 
Number. It is expected that this reform would eliminate the ‘ego- 
kivolvement error’ in marking. 

Another error in marking is what we may term as ‘central ten¬ 
dency error’. That is. examiners tend to cluster marks near the 
assumed average value for all the candidates. If an examiner gets 
scripts from a good institution where only high achievers are admitted, 
he would on the whole give lower marks to the students than they 
deserve. On the other hand, if he gets scripts from a poor institu¬ 
tion, he would on the whole give higher marks to the students tb^n 
they dtesfcrve. Now for major 'examinations the examination area is 
divided into several administrative zones. The Scripts of each zone 
are randomised before they ate sent to examiners. Thus every exa¬ 
miner is supposed to get a representative sample of the total exa-* 
minees in the Zone. It is expected that this procedure would reduce 
the ‘central tendency error’. 

Some examiners are strict and some are lenient. To ensure that 
students do not significantly gain or lose due to strictness- or leniency 
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of a particular examiner, the raw marks are scaled before they are 
tabulated. 


Problem 

The present study is a preliminary attempt to find out to what 
extent the above-said reforms have improved the accuracy of exami¬ 
nation marks. 


Design ob the Study 

To investigate the influence of some reforms in an examination 
system we need to have two similar groups of students. One (the 
control group) group should take the examination without the reforms, 
the other (the experimental group) with the reforms. The influence 
of the reforms may then be studied.. For obvious reasons, we cannot 
have such two groups for any public examination. Thus a reasonable 
approach to analyse such seems to compare the accuracy of marks of 
the improved examination with that of another examination which but 
for these reforms is similar. We therefore selected English I of the 
School Final (S.F.) Examination. 1957 of the Board of Secondary 
Education, West Bengal and English I of the Pre-University (P.U.) 
examination of the Gauhati University. Several considerations 
prompted us to select the two examinations: Prior to the establish¬ 
ment of the Gauliati University the students of both Bengal and Assam 
States took the same Class X (Matriculation) examination. As a con¬ 
sequence even now when Assam is having its own examinations, the 
pattern of question papers and the proeedure of examination is vir¬ 
tually the same as in Bengal (but for the above-stated reforms in the 
P.U. examination). The content coverage in English I in both the 
examinations were similar. Both included questions on the prescribed 
textbooks. The two being public examinations, it may be safely 
assumed that in none of the two there was significant use of malprac¬ 
tices, and the time allowed in both were adequate for writing the 
answers, i.e., the tests were not speeded. The reliability figures for 
the two examinations have been reported (Gayen et «/., 1962; Misra, 
1968). For other public examinations such figures ate not available. 
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Several Indiaa studies (Taylor, Tluanga, and Misra, 1966; Harper and 
Misra, 1967) suggest that large public examinations have built-in re¬ 
liabilities that remain fairly constant from year to year unless forced 
to be changed by some change in the examination system. 

Sample 

A random sample of 191 cases selected from the Tezpur Zone of 
the P.U. examination, 1963 of the Gauhati University was used for this 
study. This sample was compared with 861 sample of the S.F. examina¬ 
tion studied by Gayen et al. (1962), which may be considered a strati¬ 
fied sample from the S.F. examination. 1957. 


Concept of Accuracy in Examination Marks 

The accuracy of any measurement may be defined as the close¬ 
ness of the observed and true measurements. The difference between 
the observed and the true measurements may be defined as error. 
AU the measurements have some amount of error, and educational 
measurements are no exception. The measurement errors are of two 
types, chance errors and constant errors. 


I. Chance Errors 

Chance errors are those which are sometimes positive and some¬ 
times negative, sometimes high and sometimes low. About chance 
errors some assumptions seem reasonable. Chance errors will be ran¬ 
dom, so the mean of such errors will be zero, and there will be no 
correlation between the errors, and between the errors and true marks. 
It IS obvious from these assumptions that the amount of chance error 
m a particular student’s mark is not measurable. 

There are certain statistical indices which tell lis about the amount 

oI lienor mutest (Note: None ol them tell about the amoimt 
ol dmnce em>r m an individual mark). Of these indices, most widely 
^ ate the rehaluhty .coeliicfent and the standard emot ol measure- 

these't,^°'inl«r'^ ““ oriy 
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A. Reliability coefficient 

Concept. Tlie concepL of relkbility* of examinations has been 
discussed in detail in Misra (1968). Briefly, reliability coeflicient ans¬ 
wers such questions as: How accurately does the test measure what¬ 
ever it does measure? What would be the correlation between the 
marks of the students if they were tested again using a parallel" test? 

Types of reliability. Various types of reliability have been dis¬ 
cussed in detail in Misra (1968). For convenience we shall group 
them in three categories; (1) Examiner reliability, that is, the correlation 
between the marks given to the same set of scripts by two competent 
examiners; (2) Content reliability, that is, the reliability of an essay- 
type test corrected for attenuation due to examiner reliability. This would 
be the correlation between two parallel essay-type tests if examiner reli¬ 
ability for both the tests were 1.00; (3) Total reliability, that is, the cor¬ 
relation between the marks given by two parallel examiners to two 
parallel essay-type tests. If two parallel essay-type tests are not avail- 
abl this «ould be estimated by multiplying tlie figures of examiner and 
content reliabilities. (Note: it is total reliability of essay-type tests 
which may be considered as analogous to ‘reliability’ as is generally 
spoken of objective tests. This is the reliability coeflicient which in¬ 
dicates the degree of confidence that may be reposed in marks award¬ 
ed in an essay-type examination). 

Extrinsic factors influencing the estimate of reliability; The re¬ 
liability coefiicients depend also upon‘various factors other than the 
intrinsic agreement between two measures. It partially depends upon 
the method used to determine it. The reason is that various methods 
employ different assumptions. It also depends upon the ability range 
of the examinees. If this ability range is small, the reliability estimate 


In the strict tedinical sense it is die measurement and not the measuring 
instrument which is considered to have the property oE reliability. Thus 
it is die reliability o£ marks rather dian of die test. However, tliougli 
technically objectionable, the concept of test reliability has a wide usage. 
Hence in this paper we have used Test reliability' as interchangeable with 
‘marks reliability'. 

'Gullikseri (1950) staci.scically deniies patallel tests as ‘tc.sts with C(]ual means, 
standard deviations, and intercorrelation.s'. Operationally jiarallel tests 
may be defined as ‘tests built by the same pioceduie and to the same 
specifications' (Thorndike, 1963). 
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will be low, if large, it will be high. The length of the test is also a 
dominant factor in the determination of test reliability. If the test 
length is increased, the test reliability will increase. Conversely, if 
test length is decreased, tlie reliability will decrease. Besides, other 
factors, e.g., testing conditions, guessing by the examinees in answering 
questions, use of malpractices in examinations, speediness of the test, 
etc., influence reliability estimates. 

Correction for the influence of the extrinsic factors. Since ex¬ 
trinsic factors influence the reliability estimates, a correction needs to 
be made for the influence of these factors in comparing two reliability 
estimates. For the present case it seems reasonable to assume that 
testing conditions were approximately the same for the two examina¬ 
tions. It may also be assumed that guessing of probable answers, use 
of uirfair means, and speediness in tests were negligible in both the 
examinaitons. Test length for both the examinations was the same, 
i.e., three hours. However, the ability ranges of tlie two samples as 
mdicated by the standard deviations are significantly different. For 
the S.F. examination sample the number of cases was 861 and the 
standard deviation was 12.03 out of 100 marks. For the P.U exami¬ 
nation sample the two figures are 191 and 8.57 respectively. If there 
IS evidence to suggest that ability ranges as measured by the two tests 
are suni^r, a correction in the reliability estimates has to be applied 
for the difference in the ranges of abiUty in the two samples. A pre- 
hmmary analysis of the P.U. •examination in English I showed the 
abihty range for the Zone from 5 per cent to 82 per cent marks. The 

e/S ^ (EngUsh I) is reported (Gayen 

et al. 1962) from class mterval 0-9 to 70-79. This shows that the same 
IS used for both the examinations and both the tests are cap- 

difference between 

the two standMd deviations seems due to the fact that the PU samole 
happened to be peaked and the S.F. samole DlatvkiTrtir^ a ' 

0 . .he diitonc in .hih.y 

seems in order. The formula for the correction is 

where s is the standard deviation in the less variable group 

5 IS the standard deviation in the more, variabk group. 
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Rii is the reliability coefficient of the more variable group, 
and ru is the reliability coefficient of the less variable group. 

By the use of formula (1) we may estimate what could be the reli¬ 
ability estimate for the S.F. sample, if it had the same standard devia¬ 
tion as the P.U. sample. Conversely, we could estimate what would be 
the reliability estimate for the P.U. sample, if it had the same standard 
deviation as the S.F. sample. 

Comparison of reliability coefficients. As already staled, it is 
the total reliability of the essay-type test that indicates the degree of 
confidence to be reposed in the essay examination marks. Admittedly, 
we do not have a reliability coefficient for either examination which 
is strictly analogous to total reliability. Gayen, et al., (1962), have 
correlated two different papers which do not even claim to be parallel 
form. The fact that they are so correlated tells something about the 
'marking. It strongly suggests that even tliough the questions and the 
contents in the two papers are different, the examiners are actually 
marking the same thing in both. Harper’s study (1963) corroborates 
it. His study suggests that it is the correctness of English usage that 
counts in any English paper. The P.U. examintaion reliability also 
was not estimated by administering two parallel tests- This was esti¬ 
mated by multiplying content and examiner reliability figures. How¬ 
ever, the estimates compared here may reasonably be considered an 
approximation of total reliability. Table 1 gives the results of the 


TABLE 1 

Comparhon between Reliability Coefficients 


School Final 

Pre-University 

*2 -zi Standard Eri or 
of the Difference 

Sisiuficance 
of the 

ri 


/■fl 


between the z's 

Difference 

.41 

,44 

.64 

.76 

.32 .082 

-0002 


comparison. The total reliability for the S.F. examination was found 
to be .70. This figure for the P.U. examination was .64. On correc¬ 
tion for the difference between the ability ranges of the two samples by 
formula (1) substituting 8.57, 12.03, and .70 as s. S, and Ru, respec¬ 
tively in the formula, we get the reliability estimate of the S.F, exami- 
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nation, if it had the same standard deviation as the P.U.. equal to .41, 
The result suggests that the probability is less than one out of one 
thousand that the observed difference in the two reliability coefficients 
could occur by chance alone.” Since this is a remote possibility we 
may infer that the reliability of the P.U. examination is higher. 


B. Standard error of measurement 

Concept. The standard error of measurement (SEM) is a mea¬ 
sure of the extent to which the marks obtained by a student ran differ 
from his ‘true marks’. For example, if the SEM of a test is 5 marks, 
a student whose true marks are actually 40 is quite likely to get (one 
chance out of three) marks below 45 or above 55. For the laymen 
and the students, the SEM is what Taylor called the ‘pennumbra of 
error’ which is attached to any measurement. This gives a graphic pic¬ 
ture of the practical degree of unreliability of any examination 
Procedure for the estimate of the SEM. If wc measure a thing 
a thousand^ times, we are likely to get a thousand results. In such 
a case it wiU be reasonable to assume that the mean of the thousand 
results ^ give the best approximation of the ‘true measure’ of the 
g. The standard deviation of these thousand measures is the SEM. 
For exammations. the SEM gives an estimate of the standard devia- 

^ examined several times (assum¬ 

ing that the student does not change until aU the examinations are 
ver). In prance we cannot get a thousand measures of a student’s 
achievement. However, we can stm get a sufficiently accurate esti 
■mate of the SEM by the formula. 

SEM=S.D. yi^r (2) 

w^re SEM is the standard error of measurement. 
the’rdiabmty'coeffidlTrf ^ 

.wo ..plo, ,ho SAXt 
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An advantage in the comparison of the SEM is that they can bo direct¬ 
ly compared because they are practically independent of the ability 
levels of the groups selected in the samples. Thus to a layman a 
comparison between the SEMs is more convincing than between the 

TABLE 2 

Conrparison between the Standard Errors of Measurement 


School Final Pre-Vnlverslty S.E.M.i-S.E-M-t Standard Significance 

Error of the of the 

S‘D. r S.E.M.i_ S.D. r S.E,M.i Difference Difference 


12.03 .70 6.59 8.57 .64 5.14 1.45 .527 .006 


reliability coefficients. Table 2 gives the result of the comparison of 
the two SEMs. The reliability figures reported in the tables for each 
examination are the obtained ones (and not the corrected ones). 

Table 2 suggests that the probability is less than six out of one 
thousand that the observed difference could occur by chance alone. 
As this is a very remote possibility, we may infer that the SEM for 
the P.U. examination is smaller. 

The comparison of the reliability coefficients and the SEMs sug¬ 
gest that the chance errors are smaller in the P.U. examination. The 
statistics of course does not tell us the reason for this. However, it 
seems reasonable to suppose that the major difference between the 
two examinations is the reforms introduced in the P.U. examination. 
If so. this is a strong evidence to suggest that the reforms introduced 
in the P.U. examination have reduced chance errors in marks. 

n. Constant Errors 

Constant errors are those where a test gives constantly higher or 
lower results than it should. Constant errors are systematic, hence 
their amount for individual cases may be estimated and necessary 
corrections in the marks may be made to minimise such errors. This 
seems the probable reason why the most widely used estimates of test 
accuracy (reliability, and standard error of measurement) do not takp. 
into account constant errors. The methods of correcting constant 
errors are generally called ‘scaling’. 
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It may be emphasised that constant errors are no less harmful 
than chance errors. They may vitiate test results even more than 
chance errors. If constant errors are not corrected, the accuracy of 
marks as indicated by test reliability or SEM may be misleading, giv- 

ing a false confidence in marks. The following illustration will make 
the point clear. 

For practical purposes it seems reasonable to suppose that if marks 
are accurate a student will get the same class on re-examination. If 
he does not get the same class, the marks are obviously erroneous 
To investigate the accuracy of marks from this point of view we stu- 
died the marks of examiners who examined the same set of scripts 
independently. In a study done by Taylor, et al. (1966). 100 scripts 
of Enghsh I of B A. Part I were independently examined by 19 exa¬ 
miners. Tables 3 and 4 show the agreements of the selected pairs of 
examiners in classifying students in the same classes. Table 3 shows 

TABLE 3 


Agreement between Examiners 1 and 2 



I 

t - 

II — 

II 

111 

F 

T 


— 

2 


2 

Exr. 1 







III — 

F _ 

T 


4 

1 

5 

88 

9 

89 




7 

93 

100 

Exr. 2 

I "= 60% and above 

II - 48% to 59% 





— 

III = 33% to 47% 

F = below 33% 






TABLE 4 


Agreement between Examiners I and 12 


I 

I 

n 

111 

F 

T 

H 




— 


Exr. 1 





2 

III 

F 

T 


2 

2 

A 

7 

25 

62 

9 

89 

Bxt. 12 



39 

62 

100 


fa 
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that examiner 1 passed 11 students while examiner 2 passed only 7. 
The agreement between the two examiners in classifying students in 
the gamp, classes is 92 per cent. Table 4 shows that the agreement 
between the same examiner 1 and another examiner 12 in classi¬ 
fying the students in the same classes is only 69 per cent. None of 
the students passed by examiner 1 were failed by examiner 12. On 
the other hand, examiner 12 passed 27 students (giving two a second 
class) from amongst those who were failed by examiner 1. Thus exa¬ 
miners 1 and 2 agree 23 per cent more closely in classifying students 
in the same classes than examiner 1 and 12. 

Let us submit the data to statistical analysis to find out whether 
examiners 1 and 2 agree significantly more closely than examiners 
1 and 12, or if the observed differences in the agreement could be 
attributed to sampling errors only. Table 5 gives the details of co- 
parison. The table shows that the probability i.s less than one out of 

TABLES 


Comparison between Agreements of Examiner I with Examiners 2 
and 12 in Classifying Students in the Same Classes 


N 

Agreements 

Agreement 

Difference 

Standard 

Significance of 


with 2 

with 12 


Error of the 
Difference 

the Difference 

100 

92% 

69% 

23% 

5.36 

.0001 




TABLES 




Compai Ison between the r’s 

of Examiner 1 with Examiners 2 and 12 

N 

With Examiners 2 With Examiner 12 Difference Standard 

Error of the 

Significance 
of the 


r z 

r 

z 

Difference 

Difference 

100 

.83 1.26 

.93 

1.66 

■40 .144 

.006 


one thousand that the observed differences could arise by chance alone. 
We may therefore infer that examiners 1 and 2 in fact do agree more 
closely in classifying students in the same classes than examiners 1 
and 12. 
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Let us now compare the examiner reliabilities for the two sets of 
examiners. Table 6 gives the results of comparison. The table shows 
that there are less than six' chances out of one thousand that the 
observed differences in the correlations could occur by chance. We 
may therefore infer that examiners 1 and 12 do correlate bigTip.r than 
examiners 1 and 2. Comparing Tables 5 and 6 with each other we find 
that examiner 1 has a higher percentage of agreement with e xaminer 
2, but a higher correlation with examiner 12. T his clearly illustrates 
the fallacy of assuming that a higher examiner reliability for unsealed 
marks means that marks themselves are reliable. 

Tne scaling employed by the Gauhati University corrects constant 
errors to some extent. No doubt, the method is very crude, yet if 
this is applied to the present data the agreement between examiners 
1 and 12 shoots up from 69 per cent to 93 per cent (which appro¬ 
ximately is the correct figure of agreement expected from a test having 
a reliability coefficient equal to .93). This shows that a considerable 
amount of error is eliminated by the present method of scaling. 


Discussion 

The most wanted quality of an examination is validity. But the 
determination of test vaUdities is the most difficult task in testing, 
there seldom exists a criterion agreed upon by all against which a test 
may be validated. Thus, if the paper-setter is satisfied that the ques¬ 
tion paper measures the desired abiUties and the weightages given to 
each ability is according to the syllabus, the test may be taken as 
valid provided it is accurate in awarding marks. 

Thus, elimination reform movement seems to be generally direct¬ 
ed towards improving accuracy of marks. Various methods to im¬ 
prove mark accuracy have been suggested. Some of them have been 

Ct nn follow-up studies to throw 

t “ “ark accuracy due to the incor¬ 

poration of the suggestions, the vaUdity of the suggestions remains 

Dublfc ex “ 'difficult due to diflierent reasons: For any 

jrnblic examination we cannot have control and experimental groups^ 

men such groups; are not available we may still have some Wea of 
provement m mark accuracy by comparing the reliabilities of 
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two examinations. Even this doc.s not seem feasible in our country 
because most of the examination bodies do not report their test re 
liabilities and standard errors of measurement. 

Another obstacle is that the test reliability coefficients have fre¬ 
quently been wrongly interpreted. There seems to be an impression 
that if examiner reliability of a test is high the marks awarded on the 
test are accurate. As already disemssed such a notion is completely 
wrong for unsealed marks. If teachers and students discover that 
marks are less accurate when awarded by examiners called by the 
test experts to be highly reliable than the marks of the supposedly less 
reliable examiners, they are likely to lose confidence in all that test ex¬ 
perts talk about. It may be noted that reliability coefficient is a cor¬ 
relational concept. It needs to be interpreted and explained with much 
caution. The following remarks of Harper (1965) illustrate the point: 

Finally I hardly need to say that comlation coeflicients arc quite 
meaningless to me teadiers and students with whom we work. And 
when we try glibly, and sometimes condescendingly, to explain them 
in half an easy lesson—quite forgetting how long a struggle it took %is 
to get a glimmer of their significance—we are likely only to arouse 
hostility, resentment, and the unspoken conviction that psychology, 
being so esoteric, must therefore be quite uniealistic and impractical. 

The only practical way for reporting the accuracy of marks for the 
present seems to be to provide a contingency table. This reflects not 
only the r’s but also the means and the S.D.s. Such tables convey 
more to non-statisticians than reliability coefficients do, and are easily 
understood by all. For those who believe in sophistication, we should 
report some similarity coefficients which should take into account means, 
standard deviations, and r as advocated by Buros (1963). 
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Achievement Motive in 
Tribal and Non-Tribal Assamese 
Secondary School Adolescents 

P. P. Gokulnathan 
PraycLg Mshta 


The authors report the results oj an area 
research survey umlertaken to study the rela¬ 
tionship between achievement motivation and 
some variables relating to the racial, socio-cul- 
tural, educational and economic background of 
the Kachari, Miri and Mech tribes of the Assam 
region. 


The tribals included in this study belong to the Kachari, Miri 
and Mech tribes who are members of the early Mongoloid race that 
migrated to the Assam region via the hills of north-eastern India. 
These Mongolians, in general, belong to the Tibeto-Burman family of 
the Indo-Chinese group (Barua, 1956, p, 59). Over the years educa¬ 
tion and improved means of communication have brought the tribals 
closer to the non-tribal sections of the population. The non-tribal people 
Included in the study are mostly non-Mongoloids or Yans (Barua, 
1956). They are mostly Hindus. They form the educationally and 
socially advanced sections of the region and have kept up with the 
times like such people elsewhere in the country. 

The present paper reports the results of an area research survey 
regarding the relationship between achievement motivation and some 
variables relating to the racial, socio-cultural, educational and economic 


67 



INDIA-N EDUCATIONAL REVIEW 

Volume 7, Number 1, January 1972 


background. The study thus, seeks to throw light on n Ach and 
social stratification reported earlier (Mehta, 1967). 

Sample 

The sample was drawn from 14 secondary schools located in and 
around Dibrugarh. The schools selected had only one section in their 
final classes. At the time of data collection all the pupils included in 
the sample were planning to take the Secondary School Leaving Certi¬ 
ficate Examination of the Assam Secondary Education Board, hlo 
selection was made from among the pupils. All present on the day 
of testing were included. In all 383 pupils were available for the final 
study, of which 294 were boys and 89 were girls- 

Tools 

n Achievement 

The TAT test prepared by Mehta (1969) was used for the assess¬ 
ment of achievement motivation. It is a set of six pictures given to 
respondents following the standard procedure described by McClelland 
et al, (1953) for TAT test administration. In this method the sub¬ 
ject writes stories in response to the pictures shown. These stories 
were scored for achievement imagery using the scoring system C deve¬ 
loped by McClelland et al. (1953). ^ 

Socio-Economic Status 

The variables included under SES are education, occupation and 
income of the fathers of the pupils. The'SES grouping of subjects was 
made using the socio-economic status scale (urban) Form A (Kup- 
puswamy, 1962). The five classes suggested in the scale were reduc¬ 
ed to three namely. High, Middle and Low classes by combining some 
of the classes in the original manual. A comparison was made of the 
tribal and non-tribal pupils in respect of their n Achievement. The 
results appear in Table 1. j 

The mean score was in favour of the tribal pupils but the differ¬ 
ence of the means was statistically significant only at .10 level, The 

$8 



ACniliVEMENT MOTIVE IN TUIBAL 
AND NON-TRIBAL ASSAMESE ADOLESCENTS 


TABLE 1 

Mean n Achievement of Tribal and Non-Tribal Pupils 


Groups 

N 

Mean n Ach. 

t 

P 

Tribal 

68 

5-55 

1.646 

.10 

Non-Tribal 

315 

4.49 




tribal pupils thus showed a trend for greater achievement motivation 
than the non-tribals. The results obtained in NCERT (1970) study 
showed a similar trend. 


n Achievement by Sex. The mean n Achievement scores by sex 
presented in Table 2 show that’ girls had a significant higher n Achie¬ 
vement than the boys. There was thus a real sex diflerence in the 
achievement motivation levels. 


TABLES 

Mean n Achievement by Sex 


Sex 

JV 

Meann Ach, 

t 

P 


Boys 

294 

4.48 

1.802 

.05 


Girls 

89 

5.80 





The few researches where a direct comparison of n Achievement 
levels in boys and girls was made tended to show different trends. 
Veroff (1950), and Veroff, Wilcox and Atkinson (1953) found higher 
n Achievement scores in case of girls when the TAT type test was 
administered under neutral conditions. Sinha (1967) using self-des¬ 
cribing essays for assessing n Achievement, found male students to 
have higher mean n Achievement scores than females. Choudhary 
(1970), used the same set of pictures as in the present study and found 
girls showing considerably higher n Achievement scores than boys in 
Punjab. Desai (1970) who also used the same set of pictures found 
it in favour of boys in his Gujarati sample of secondary school students. 

With a view to check for any overlapping of the community (tri- 
bal-non-tribal) and sex variables the sample was regrouped and their 
n Achievement scores were compared as shown in Table 3. 
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TABLE 3 

Mean n Achievement Scores of Tribal and Non-Tribai Groups b;* Sex 


Group 

N 

Mean n 
Ach. Scores 

Mean Difference 

t 

P 


1. Boys 60 

5.95 , 

1 and 2 

1.310 

n.s. 

Tribal 

2. Girls 8 

2.87 

1 and 3 

2-442 

.02 


3. Boys 234 

3.92 

3 and 4 

3.030 

.01 

- Non-Tribal 

4. Gills 81 

6.12 

2 and 4 

1.435 

n.s. 


Within the tribal group, boys showed greater mean n Achieve¬ 
ment score than the girls, but the difierence was not statistically signi¬ 
ficant. But the non-tribal girls showed significantly greater mean 
score than the non-tribal boys. The tribal boys obtained sig nifi cantly 
greater mean n Achievement score than the non-tribal boys- The 
tribal girls, however, did not show any significant difference with the 
non-tribal girls. 

The respondents, therefore, appeared to fall into two distinct n 
Achievement level groups; tribal boys, tribal girls and the non-tribal 
girls with greater n Achievement level formed the first group. While 
the non-tribal boys with a significantly lower level of n Achievement 
formed the second group. 

n Achievement by Area of Residence. Like other parts of India 
the rural economy of Assam is dominated by agriculture (leaving aside 
tea plantation). These areas have, for a long time, remained back¬ 
ward due to general illiteracy, poverty and poor communication faci¬ 
lities. Since Independence, these areas have received considerable 
attention of the State. Of special interest is the work of the Com¬ 
munity Development Blocks, which aim at effecting a general plan of 
improvement of rural areas with special attention given to modernis¬ 
ing the rural economy. It is essentially an experiment in social change 
in rural areas, which might have a bearing on level of n Achieve¬ 
ment of rural people. It was. therefore, of interest to study their n 
Ach. in comparison to n Ach. of urban respondents. As shown in 
Table 4 the rural subjects obtained greater mean n Achievement score 
but the difference was significant only at 10 per cent level. This shows 
that place of residence had no bearing on levels of n Ach. of the 
respondents. 
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TABUB 4 


Mean n Achievement by Area of Residence 

Area of Residence 

N 

n Achievement Scores t 

P 



Mean SD 


Rural 

81 

5.58 



1.524 

,10 

Urban 

302 

4.57 



How does tlie tribal factor interact with the sex and residence 
factor? The data on n Achievement of the rural-urban pupils were 
recast to include the tribal element. As the tribal sample included 
only eight girls, the present analysis of results was made with the data 
on boys only. Table 5 shows these results. 

TABLES 


Mean n Achievement of Tribal and Non-Trlbal Boys by Area of Residence 


Group 


N 

H Achievement Scores 

Mean 

difference 

t 

P 

Mean 

SD 

Rural 

1. Tribal 

16 

5.87 

6.96 

1 and 2 

0.623 

n.s. 


2. Non-tribal 

41 

4.73 

5.99 

2 and 3 

1,059 

n.s. 


3. Tribal 

44 

5.98 

4.90 

3 and 4 

2.563 

,02 

Urban 

4. Non-Tribal 

193 

3.75 

5.47 

1 and 4 

1.479 

.20 


The tribal boys in the rural and urban samples exhibited more 
or less the same level of achievement motivation- The non-tribals in 
the rural sample showed insignificantly greater n Achievement level 
than their urban counterparts. The tribal and non-tribal boys in the 
rural sample did not show significant difference in their n Achievement 
levels, but their urban counterparts did show it. The rural tribal boys 
showed a tendency for greater n Achievement than the urban non- 
tribal boys although the difference was not significant (p, <20). 

The h-end in the results thus appeared to show the following: the 
tribal pupils, particularly the boys, irrespective of the area of their 
residence possessed a higher level of n Achievement than the non-tri- 
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bals; and the non-tribals with a rural background came close to the 
tribals in either group. Tliis suggested that the rural background 
tended to produce greater achievement striving in the high school boys. 

Socio-Economic Status Variables and n Achievement In most 
of the previous studies (Rosen, 1956, 1961; McClelland, 1961) 
the upper-middle and upper SBS classes are shown to exhibit a dis¬ 
tinctly higher n Achievement level. There is also evidence (Strodt- 
beck, 1955) to show that fathers with higher SES background set high¬ 
er standards of independence and achievement for their sons. In two 
Indian studies (Mehta, 1969; Chowdhary, 1970), however, n Achieve¬ 
ment of high school pupils was found to be not related to SES of their 
fathers. The results reported above suggested the grouping of res¬ 
pondents on the basis of race, sex and area of residence variables. 
Wherever possible such groupings were reset by SES variables and 
studied further. 

In case of the urban respondents a composite SES score was ob¬ 
tained for each pupil by combining information gathered regarding 
the education, occupational and income status of their fathers (or 
guardians). The scoring was done following the method suggested in 
Kuppuswamy (1962). For the rural respondents SES data were avail¬ 
able only relating to the educational and income variables, and there¬ 
fore, a composite SES score was not recorded in their case. 

TABLES 

Mean n Achievement Scores by SES Classes of Urban Boys and Girls 


Mean 

SES Classes N n Achievement Scores 



Boys 

Girls 

Boys 

Girls 

High 

23 

17 

6.04 

6.16 

Middle 

89 

38 

4.08 

6.44 

Low 

125 

10 

3.48 

3.50 


F-2.022; df=2; N3 

boys 

F=0,702; df=2; NS 

girU 

The results in Table 6 indicated that the mean n Achievement 


n 
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of the three SES groups exhibited similar pallern ol relationship in 
the two sex groups; a more or less linear relationship that showed 
increase in the mean n Achievement score when moved from low 
to hig h SES classes. However, the analysis of variance did not yield 
significant F values. 

The lack of relationship between SES and n Achievement level 
of the respondents could probably be due to the interference of the 
tribal variable. It was, therefore, decided to recast the data for SES 
by separating the tribal group from the non-lribals. The number of 
tribal girls being small the girls were not included in the analysis- 
The results in the case of boys appear in Tables 7 and 8. 

The sample of urban tribal boys included in the study did not 
contain a single case with high SES background. 

TABLE 7 


« Achievement by SES of Urban Tribal and Non-tribal Boys 


SES Classes 

N 

Urban Tribal Boys 
n Achievement Scores 


Urban Non-TribalBoys 
n Achievement Scores 

Mean 

AT 



Mean 

High (i) — 

- 

(ii) 

23 


6.04 

Middle (iii) 8 

6.50 

(IV) 

81 


3.84 

Low (v) 36 

5.86 

(vi) 

89 


2.51 

Pairs of groups comparedfor mean n Ach. 



t 

P 

ii and vi 




2.869 

.01 

vi and iii 




2.145 

.05 

V and vi* 




3.693 

.001 


♦The mean n Ach dilTerence of the rest of the pairs of groups were found to 
be non-significant. 


The tribal sample consisted of all the tribal boys studying in the 
selected schools. The school-going tribals would belong to the better 
off tribal families. Therefore, the absence of high SES background 
appeared to these sections of people. The results in Table 7 showed 
that the n Achievement levels of the tribal boys with Middle and Low 
SES were comparatively higher, and not significantly different from n 
Achievement of non-tribal urban boys with high SES. Moreover the 
mean n Achievement of tribal boys with middle low SES were signi- 
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ficantly greater than the mean score of non-tribal urban boys with low 
SES The boys with middle SES in two groups did not differ significantly 
in their n Achievement levels. Within the group of urban tribal boys 
those with middle and low SES did not differ in their mean n Achieve¬ 
ment levels. Within the non-tribal urban group of boys with differ¬ 
ent SES there were from slightly to very significant differences in the 
mean n Achievement levels. The urban non-tribal boys from the 
three SES groups showed a more or less linear pattern in their n 
Achievement levels, the greatest mean score being shown by the liigL 
SES group. These results tlius indicated that the same SES level 
showed different n Achievement levels in the two racial groups. The 
tribal factor appeared as a more important factor than SES back¬ 
ground in high school-going urban tribal boys. But within the urban 
non-tribal group, boys with high SES showed significantly greater n 
Achievement than boys with middle and low SES. 

n Achievement by Educational Status of Father. On the basis 
of the educational qualification of fathers the respondents were Ha.ggifip(^ 
into three educational status groups: , High. Middle and Low. The 
High group included children of fathers with professional or semi- 
professional education or university education of at least the first de¬ 
gree standard; the Middle group pupils had fathers with high school 
or college education of a below degree standard; and the Low group 
included school stage and below. 

Table 8 shows the mean n Achievement scores of all the boys 
m the sample according to their fathers’ educational status. 


TABLE 8 


Me^ Achievement of Boys by Fathers' Educational Status 


Educational Status jy 


n Achievement Scores 


Mean SD 


High 

Middle 

Low 


18 

82 

194 


516 

4.73 

3.92 


5.64 

10.93 

6.05 


F=0,367: df=293; NS 

The results apparently showed a linear type relationship between 
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educational status of fathers and achievement motivation in their 
children, but the F-test indicated that the mean differences were not 
significant. Thus tlie result noted by McClelland, et al., (1955) that 
showed significantly greater n Achievement of boys associated with 
higher educational backgrounds of their fathers was not obtained in 
the present study. It also did not conform with Mehta’s (1969) find¬ 
ing of V-shaped relationship between n Achievement of high school 
boys and their fathers’ education. 

Table 9 shows the relationship between the educational back¬ 
ground of fathers and the n Achievement levels of their daughters. 
The mean ^scorc was greatest in case of the High group of girls follow¬ 
ed by Low and Middle groups in,that order. Apparently the rela¬ 
tionship approximated a V-shaped pattern. But the main difference 
was not statistically significant which suggested that girls with differ¬ 
ent parental educational backgrounds did not actually differ in their 
n Achievement levels. 

TABLE 9 

Mean n Achievement of Girls by Fatfiers’ Educational Status 


Educational Status 

N 

n Achievement Scores 



Mean 

SD 

High 

20 

7.25 

7.83 

Middle 

40 

5.35 

7.55 

Low 

29 

5.96 

6.49 


F=0.451; df=88; NS 

In order to check for any overlapping of the area of residence, 
the data on educational status of fathers and the n Achievement level 
in children were separated into rural and urban sub-groups. These 
results for boys and girls appear in Tables 10 and 11. 

The three educational status groups of boys from the urban areas 
generally showed a liner pattern of result but there were no significant 
differences in their mean n Achievement levels. In the rural sample 
there was no boy student with High educational status father. The 
Middle and Low groups of rural boys did not show any significant 
difference in their achievement strivings. But tlie Middle educational 
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TABLE 10 


Mean n Achievement of Boys by Area of Residence and by Fathers' 
Educational Status 


Educational 

Status 


Uiban 



Rui al 


N 

n Achievement Scores 
Mean SD 

N 

n Achievement Scoies 
Mean SjD 

High 

18 

5.16 

5.12 


MM 


Middle 

68 

4.28* 

5.66 

14 

6.92 

5.48 

Low 

151 

3.80** 

5.66 

43 

4.35 

6 03 


‘UrbanMiddle Rural Middle, t=l.539, p Z .20 
♦‘Urban Low F*. Rural Middle, t=l.987, p Z .05 


TABLE 11 

Mean n Achievement of Girls by Area of Residence and by Fathers’ 
Educational Status 


Urban Rural 

Educational - - 

Status N n Achievement Scores N n Achle\ement Scoies 




Mean 

SD 


Mean 

SD 

High 

19 

7.42 

8.26 

1 

4.00 

_ 

Middle 

31 

6 00 

7.83 

9 

3.11 

4.66 

Low 

15 

5.46 

6.23 

14 

6.50 

6.43 


status rural boys who obtained the greatest absolute mean n Achieve¬ 
ment score, showed slightly significant difference over their urban 
countreparts. They also exhibited significantly greater n Achieve¬ 
ment level than the Low educational status urban boys. 

In the case of girls with different parental educational backgrounds, 
the urban sample appeared to exhibit a somewhat linear pattern, of 
mean n Achievement scores and the rural sample appeared to ex¬ 
hibit a V-shaped -pattern. But none of the mean differences yielded 
statistically significant values. 

Any possible overlap due to tlie tribal influence in the relation¬ 
ship between n Achievement in boys and the educational status of 
their fathers was further examined and the results are shown in 
Table 12. 
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TABLE 12 


Mean n Achievement of Tribal and Noit-Tribal Soys by Fathers’ 
Educationtd Status 


Educational 

Status 


Tribal 



Nan-Tribal 

N 

n Achievement Scores 
Mean SD 

N 

n Achievement Scores 
Mean SD 

High 

1 

4.00 

. 

17 

5 22 

7.55 

Middle 

6 

6 50* 

7.41 

76 

4.59 

5.20 

Low 

33 

5.90** 

6.08 

141 

3.17 

4.18 


•Tribal Middle Vs. Non-tribal Low, t=] 834, p A .10 
•♦Tribal Low Vs- Non-tnfaal Low, t=3.625, p A .001 


The tribal sample contained only one boy with a High educa¬ 
tional status father. The three educational status groups within either 
the tribal or the non-tribal group did not show any significant 
differences in their mean n Achievement. Comparisons made 
across the tribal and non-tribal groups showed that both the Middle 
and Low educational status tribal boys had greater mean n Achieve¬ 
ment than the Low educational status non-tribal boys- This also 
meant that the tribal boys of fathers with Low educational level did not 
differ from those of with High and Middle educational levels of non- 
tribal boys. 

n Achievement and Fathers’ Income. On the basis of data col¬ 
lected relating to monthly income of fathers of the respondents, four 
income groups were formed as follows; 

Group I: monthly income of Rs. 750 and above 

Group II: monthly income between Rs. 300 and Rs. 749 

Group in-, monthly income between Rs. 101 and Rs. 299 

Group IV; monthly income of Rs. 100 and below. 

Table 13 shows the mean n Achievement and SD values for all 
the boys in the total sample classified according to their fathers’ 
monthly income. 

The data were thus tabulated by sex and four income groups 
(fathers’) in Table 13. The non-significant values of F obtained in 
case of boys and girls both indicate that the respondents in the four 
income groups did not differ in their levels of n Achievement. 
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TABLE 15 

Mean n Achievement Sco)es of Rural and Urban Girls by Fathers' Income 


Urban 

Income —-- — 

Group n Achievement Scores 

N Mean SD N 


Rural 


n Achievement Scores 
Mean SD 


Group I 

7 

4.71 

687 



_ 

Group 11 

30 

7 73 

6 53 

8 

5.50 

5.20 

Group III 

22 

4 54 

8.06 

3 

1.66 

3.40 

Group lY 

6 

5.00 

6 63 

13 

5.61 

6.42 


TABLE 16 

Mean n Achievement Scores of Tribal and Non-Tribal Boys Classified 
by Fathers' Income Groups 


Tribal Non-Tribal 

Income 

Group 

N Mean N Mean 

n Achievement scores n Achievement scores 



— 

_ 

10 

7.90 

iiwF 

7 

7.71 

60 

3.96 


28 

6.71 

103 

3.15 


25 

4.64 

61 

3.78 


Pairs of groins compared for mean n Acli, 


t* p 


I (b) and III (b) 2.500 .02 

l(b)andIV(W 2.314 .02 


*The remaining pairs of groups did not differ significantly in their mean n 
Achievement. 

ences among different groups of boys from the tribal and the non- 
tribal sections are shown. 

The three income groups within the tribal section of boys did 
not show any significant difference in their mean n Achievement levels. 
But within the non-tribal section, boys from Income Group I showed 
significantly greater mean n Achievement than each one of the other 
income groups. However, these tliree lower income groups of non- 
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tribal boys did not differ from one another in their levels of achieve¬ 
ment motivation. Fathers’ income appeared related in some way to 
n Achievement of sons in non-tribal sections, but it was not so in 
tribal section. None of the three income groups of tribal boys differ¬ 
ed significantly from the Income Group I of non-tribal boys. But 
Group n tribal boys showed significantly greater mean n Achieve¬ 
ment score than the non-tribal Income Groups III and IV. Simi¬ 
larly Group III tribal boys showed significantly greater n Achieve¬ 
ment level than the three non-tribal Income Groups II. III. and IV. 
This suggested that the tribal boys from each of the income groups 
showed considerably greater n Achievement, and in many cases, their 
achievement motivation level far exceeded that of non-tribal boys from 
the upper-middle, lower-middle-and the lower income groups. 

n Achievement and Fathers' Occupational Status. The boys of 
fathers belonging to professional occupations showed the highest n 
Achievement, followed by those from semi-proiessional occupations with 
those from skilled, semi-skilled and unemployed group showing the 
lowest. However, as seen in Table 17 there was no relationship bet¬ 
ween fathers’ occupational status and boys’ n Achievement. 


TABLE 17 

Mean n Achievement by Fathers' Occupational Status for Boys and Girls 


Occupational Group 

N 


Mean 

n Achievement Scores 


Boys 

Girls 

Boys 

Girls 

1, Professional 

7 

5 

7.28 

8.O0 

2. Semi-Professional 

16 

11 

5.06 

7.54 

3. Cerical, shop and farm 
owners 

80 

33 

4.10 

6.45 

4. Skilled worker 

40 

7 

4.12 

4.14 

Semi-skilled and unskilled 
worker, and unemploy^ 

94 

9 

3.17 

3.33 


F=0.991; df=234; NS 
boys 

F=0.612; df=64; NS 
girls 


81 





INDIAN EDUCATIONAL REVIEW 

Volume 7, Humber 1, January 1972' ■ 


The n Achievement score pattern for girls by their fathers’ occupa¬ 
tional status is shown in Table, 17. The trend in the distribution of 
the mean scores was more or less similar to the trend noticed in the 
case of boys. 

The results tended to show that the urban secondary school ado¬ 
lescents did not differ in their level of achievement motivation, by 
their fathers’ occupational status- This result differed from the find¬ 
ings of other researchers. Tamhankar (1967) reported greater mean 
« Achievement in urban school boys from medium business class group, 
as compared to others in the study. It was similar to the one report¬ 
ed by Fraser (1961) with rural Orissa boys. Medium and big busi¬ 
ness entrepreneurs in Assam are mostly non-Assamese speaking people 
whose children mostly attend schools with non-Assamese media of 
instruction. Children of these groups however were not included in 
the present study. The results were therefore not directly compar¬ 
able. 

TABUB 18 

Mean n Achievement Scores of Tribal and Non-Tribal Urban Boys 
Classified Accorditig to Fathers’ Occupattonal Gronps 


TrSbai Non-Tribal 

Occupational ---- - 

Groi^ n Achievement Scores n Achievement Scores 

• N Mem SP ~~ ' JV Mean SB 


I - Professional 




7 

7.28 

8.82 

2- Semi-professional 

2 

13.00 

— 

14 

3.92 

4.69 

3. Clerical, shop and farm 
owners 

6 

6.83 

6.28 

74 

3.87 

5-50 

4. Skilled worker 

7 

5.57 

- 4.40 

33 

3.60 

5.31 

5. Semi-skilled and unskilled 
worker and the unemployed 

29 

5.15 

5.93 

65 

2.58 

3.94 


Mean difference in n Adi- of pairs of groups t p 


1, Between noa-tiibal professional and semi-sidiled and 

unskilled worker and the unemployed 2.396 .02 

2. Between tribal clerical, shop and farm owners and 
non-tribal unskilled and semi-skilled worker and the 

unemployed 2.374 .05 

3- ^Between tubal and non-tribal semi-skilled and un¬ 
skilled worker and the unemployed 2.539 .02 

*t}lSerences in mean n Ach. of the rest of the pairs found to be non-signi¬ 
ficant. '' 
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The urban group of boys included here contained both tribals 
and non-tribals. Since tribal element was considered a probable de¬ 
pendent variable of n Achievement, it was decided to separate tribal 
and non-tribal boys and to study the relationship between occupa¬ 
tional background and n Achievement in each case separately- These 
results appear in Table 18. 

The urban tribal sample contained no boy with father doing pro- 
‘fessional work: it contained only two cases with a semi-professional 
background. Most of them belonged to skilled or unskilled workers’ 
f!^tnil^ftR■ They did not show difference in their levels of n Achieve¬ 
ment as seen in Table 18. 

Within the non-tribals, die professional group of boys showed 
significantly greater n Achievement than boys of the semi-skilled/un¬ 
skilled workers. The tribals compared with the non-tribal showed 
greater n Achievement in each occupational group, as seen in Table 
18. 


Discussion 

The results indicated that the tribal pupils obtained significantly 
higher « Achievement scores than the non-tribal pupils. This gets sup¬ 
port from NCERT’s (1969) study in which Munda and Oroan tribal 
high school boys were found to show higher mean n Achievement than 
non-tribal Delhi high school boys. In order to explain the difference 
in the mean n Achievement-levels of tribal and non-tribal children, 
the lead given by McClelland (1961) to explain similar differences bet¬ 
ween children of Jews and Protestants might be of some Ijelp, His 
explanation is based on results from several cross-cultural studies 
(Winterbottom, 1958; Rosen and D’ Andrade, 1959: Bradburn, 1963) 
that indicated a relationship between independence training imparted 
in early childhood and the development of achievement motivation in 
children. This calls for examining the way of child growth and deve¬ 
lopment in different racial groups and the prevalence of value patterns 
among them. 

Taking the position that all the tribal pupils included in the pre¬ 
sent study belong to the same race (Barua, 1956), certain observations 
may be made about the cMd-reating practices prevalent among the tri¬ 
bals and their relevance to the development of greater achievement striv- 
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ing in them. The major constituent of the tribal sample were members 
of the Mishing or plain Miri tribe who “exhibit a closer approxima¬ 
tion to the Pasi Miyongs and the Padams of the Siyang Frontier Divi¬ 
sion of the North-East Frontier Agency” (Pegu, 1956, p. 3). Accord¬ 
ing to Roy (1966) the tribal boy and girl from the age of crawling 
“start a new life of independence from parental guardianship and care”. 
He further adds that the tribal toddler “is usually a quiet type of being 
rather grave, smiles and prattles little, and cries but rarely. It re¬ 
cognises the indifference of the world around to its baby complaints 
and sufferings and takes the lesson in roughing and self help... .The 
child grows up mostly uncared for in its mother.” Underlying this 
pattern of child development are, acquisition of independence, tough¬ 
ness, and a mastery over the environment by tlie growing child from 
a very early age. Elvin (1959) also noted the prevalence of values 
like self-reliance and discipline, and desire for hard work and coopera¬ 
tion among the tribal people of India in general. As a tribal child 
grows into adolescence he is attached to a bachelor’s dormitory which, 
among other things, develops among the young a spirit of responsibi¬ 
lity, alertness, and habit of taking risk in the face of danger which are 
essential for the existence of the tribe. Thus all throu^ the develop¬ 
mental period, the growing tribal child is made to face all sorts of 
vicissitudes that the very process of growth presents. Such training 
in independence and mastery of the environment received by the 
tribal child probably helps him to develop an optimistic attitude toward 
the challenges presented by life. 

Achievement motive can be conceptually defined as an ‘urge to 
improve’. If this view is accepted, then a contributory factor for the 
relatively higher level of achievement motivation in tribal children 
might be found in the rise of ‘tribal sub-nationalism’ (Dubey, 1970), 
expressed in the form of demands for autonomous administrative units 
for the tribal areas and for tribal unity. 

The second contributory factor may be the tribal development 
programmes carried on by the Central and State governments through 
the provision of better educational facilities, means of communication, 
and opening of urban centres in the tribal areas, which has awakened 
the tribal people to the need of transforming their soico-economic struc¬ 
ture. 
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The foregoing discussion suggests that at least a section of tribals 
whose children attend schools, are progress-conscious, and that they 
convey ideas relating to the backwardness and isolation of tribals to 
their children right from early childhood in such a way that the grow¬ 
ing tribal child develops an urge to improve his lot. and probably, that 
of his tribe. 

The results reported here also revealed significant sex differences 
in the n Achievement levels. Any explanation to account for the de¬ 
finite trend in die result of the present study showing superior achieve¬ 
ment striving of girls must touch upon the changing socio-cultural, poli¬ 
tical, economic, and educational conditions in the society. Historically 
speaking, every where a trend had come to stay for a long period to 
assi gn rigidly compartmentalised masculine and feminine roles which, 
in course of time, received social and political sanction. No wonder 
it became so much embedded in the culture that a struggle for equality 
of the sexes had to be unleashed by women everywhere. This amount¬ 
ed to giving women the status of a disadvantaged group which resulted 
in their remaining in a state of deprivation of social status and posi¬ 
tion for a long time. The advent .of Independence and framing of a 
new constitution marked the beginning of a new era in the struggle for 
emancipation of women. Besides this, various women’s organisations 
have all along acted as active agents of women’s emancipation in 
society. These efforts seem to have benefited the growing genera¬ 
tion of female children as can be inferred from the significantly greater 
need for achievement shown by the girls of Assam in the present study. 
Recently Choudhary (1970) also obtained similar result with Punjab 
girls. The girls seem to have developed some kind of an inter¬ 
nalised value pattern encompassing within it the broad perspective 
of traditional and changing value patterns as they affect their lives. 
As a result it seems “some kind of an urge or aspiration for better 
life has been released and developed in girls” (Mehta. 1970). This 
probably explains why Indian girls show greater achievement motiva¬ 
tion than boys. 

This view is further strengthened by studies like Rath and Gokul- 
nathan (1968) who reported that female students in the post-graduate 
departments of the Gauhati University showed significantly better aca¬ 
demic performance than their male counterparts. This suggests that 
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there has come about a change in the growing generation of females 
in tp.rmg of life goals chosen and pursued successfully. In a compar¬ 
able study with Brazilian girls Angelini (1965) obtained a similar find¬ 
ing. However a number of findings with American girls showed that 
hi gh need achievers preferred primarily the adult status goals or goals 
aimed at receiving social acceptability like marriage (Piers, 1961; 
Strivers, 1957; Lesser, Krawitz, and Packard, 1963). The two goals 
do not seem opposed to each other. Prabably in the Indian context 
the intellectual goal is taken as an important one, first for its own 
snlfp. and then with a view to strive toward more female adult status 
goals like marriage and a career and/or to try to raise the social status 
of all women in society through organised movements. 

The results showing the relationship of socio-economic status 
variable to n Achievement exhibited somewhat erratic trends. In case 
of urban school boys and girls a composite SES index and n Achieve¬ 
ment score were compared. It was seen that children belonging to 
‘high’ SES families possessed greater n Achievement than those be¬ 
longing to middle and low class families though the difference was 
statistically non-significant. The three SES variables of education, in¬ 
come, and occupation, when compared individually with n Achieve¬ 
ment of boys and girls showed, by and large, the trends as shown 
by the composite SES index. Here again the differences were not 
significant. 

Tribals, girls, and rural children who showed significantly greater 
n Achievement than their respective counterparts, came mostly from 
middle and bw SES class families. By and large, their SES back¬ 
ground did not show any definte relationship to their n Achievement 
level. But among non-tribals, boys, and urban children those from a 
higher SES background almost invariably possessed significantly greater 
n Achievement than those belonging to middle or lower class SES group. 

It was clear from the results that SES did not show any regular 
and definite relationship with n Achievement in children. Mehta 
(1969), and Choudhary (1970) also obtained similar results. 

An important finding emer^g out of the survey results reported 
here is the significantly greater n Achievement level preyailing in cer¬ 
tain sections of secondary school pupils. These sections are tribals, 
girls and rural residents. Why do these sections show' greater urge 
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to achieve? Is there some thing like a common factor that can 
possibly account for this trend ? The discussion in the preceding sec¬ 
tions suggests that there is probably some common denominator guid¬ 
ing the destinies of children from these sections. Traditionally con¬ 
servatism and orthodoxy found their way into the lives of tribals, 
women, and rural folk in India. In course of time these traits have 
penetrated deep into the souls of these sections of people leaving them 
isolated from the socio-culturally progressive sections- The result) is 
that they have remained more outside the main life-current of India 
than wiAin it. They have come to be known as the ‘disadvantageous 
groups’ in new India. The greater n Achievement in pupils from 
these sections may have its roots in their psycho-historeology. 

A broader conceptual definition of achievement motivation may 
be put as “dissatisfaction with the present state of affairs and an urge 
to improve the life conditions for oneself’ (Mehta. 1970). By taking 
this as a working definition, the greater n Achievement shown by child¬ 
ren of the disadvantaged groups may be looked upon as an expression 
of their expanding expectations in life. It may not be true to say tliat 
all members of these disadvantaged sections are showing the same 
greater urge to achieve. But certainly it applies to those children from 
families where the parents have adopted ‘school sending tendency’ for 
their children. The comparatively greater proportion of illiterates in 
these disadvantaged groups leaves only a small proportion of parents 
who need to be studied in future research to find a definite answer to 
account for the greater urge in their children. But an ad hoc explana¬ 
tion can be given by making a reference to the socio-cultutal history 
of these groups. 

McClelland et al, (1953, p. 63) have also observed that ‘the 
achievement motive develops out of growing expectations’. The dia¬ 
gram on page 88 shows the probable steps of the model suggested here. 

The findings reported here have important implications for social 
change in India. Achievement moUvation has been found to be posi¬ 
tively related to mobility (Crockett Jr.. 1962), role aspirations 
(MsAone, 1960; Burnstein, 1963), and entrepreneurial activity (Mc- 
Qelland, 1955, 1961; McClelland and Winter, 1969). A significantly 
greater level of need for achievement in tribals, girls, and rural adoles¬ 
cents probably indicates that the younger generation of these socio-cul- 
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turally backward sections are in favour of greater vertical mobility 
as well as greater entrepreneurial activity. These indications seem to 
have significance for future socio-economic growth of the country. 
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patterns of Adjustment of Fifth Grade 
Children from Delhi, Coimbatore 
and Calcutta 

T. Venkateswara Rao 
Udai Pareek 
S. Purushothaman 
'^ahid Gangjee 

The authors discuss an investigation under¬ 
taken to compare the adjustment patterns of 
fifth grade children from the cities of Delhi, Cal¬ 
cutta cmd Coimbatore, The tool used was the 
Pre-Adolescent Adjustment Scale (Pareek, et al, 
1970) and the sample comprised 1427 fifth grade 
children from Delhi, 558 children from South 
Delhi, 418 from Calcutta and 486 from Coimba¬ 
tore. The authors found significant differences 
between the adjustnrent patterns of the children 
from these cities. Although a general trend of 
moderately high adjustment was found among all 
subjects, children from Calcutta showed better ad¬ 
justment than the children from Delhi, followed 
by the children from Coimbatore, 

A review of the adjustment inventories in India and the studies 
conducted on adjustment shows that very little has been done in study¬ 
ing the adjustment patterns of pre-adolescents. The several adjust- 

This study is a part of die ICMR Project on Motivation Training for 
Mental Health. The financial support of the Indian Council of Medical 
Research is gratefully adtnowledged. 
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inent invcntoriBs Rvailablc in Tndis. jncludc Nat&ra] s ndnptRtion of the 
Bell’s adjustment inventory (1968), another adapted version of the 
Bell’s adjustment inventory by the Bureau of Vocational Guidance in 
Bihar, Aligarh Adjustment inventory, Asthana’s Adjustment inventory 
(1968), Sinha anl Singh’s Adjustment inventory (1968), Adjustment 
inventory by Mittal (1965), Adolescent Adjustment inventory by 
Reddy, and so on. These and many other inventories available in 
TnHia were meant for adolescents and adults. Realising the need for 
developing instruments to study the personality patterns Pareek et al. 
(1970) have developed a battery of Pre-Adolescent Personality Tests 
of which the Pre-Adolescent Adjustment Scale (PAAS) forms a major 
part. Development of this test has been reported in an earlier paper 
by Pareek et al. (1970) in this journal. The current investigation is 
aimed to study and compare the adjustment patterns of the pre-ado¬ 
lescents from Delhi, Calcutta and Coimbatore. 


The Scale 

The Pre-Adolescent Adjustment Scale was developed using Thur- 
stone’s method of equal appearing intervals. The final form, the items 
of which are reproduced later in this paper, consists of 40 items 
chosen from a pool of 180 items based on the judgements given by 
190 judges. These items have different scale-values and measure the 
adjustment towards home, school, peers, teacher and general matters. 
Test-retest reliability coefficients and validity values using the teachers’ 
judgements have been worked out for this scale and reported earlier 
by Pareek, et al. (1970). The scale showed acceptable levels of vali¬ 
dity and reliability. 


Sample 

I Fifth grade children drawn from the cities of Delhi, Calcutta and 
'Cqhpbatore constituted the sample. The Calcutta sample consisted of 
418 fifth grade children from seven (some of which include missionary 
schools) schools of Calcutta, and the Coimbatore sample consisted of 
486’fifth grade childteii from 13 schoqls of Coimbatore. The schools 
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were selected randomly and from each school all the fifth grade child¬ 
ren were taken. For the study in Delhi two samples were studied. 
The first sample of 1427 fifth grade children were drawn from 50 pri¬ 
mary and middle schools of Delhi run by Delhi Municipal Corporation 
and New Delhi Municipal Committee. This sample was tested in the 
early months of 1969. The second sample of 558 fifth grade child¬ 
ren were drawn from 20 schools of South Delhi and were tested in 
1970. The Calcutta and Coimbatore samples were tested in the be¬ 
ginning of 1971. 

Administration 

The test was administered as a group test and the time taken 
by students in different classes ranged from 15 to 25 minutes. 

t 

Scoring 

On this scale the students were required to check the items of the 
scale that are correct in their case. The scale values of the items 
checked were added for each area of adjustment separately so thait 
adjustment score on each area of adjustment is available. As the 
items of maladjustment were scored with negative scale values, the 
range of adjustment scores differs from area to area. The theoreti¬ 
cally possible ranges in the different areas are as follows: 


Adjustrijent towards home : 

10 

to 

-hlO 

Adjustment towards school: 

10 

to 

+ 

6 

Adjustmet towards peers : 

10 

to 

+ 

6 

Adjustment towards teacher: 

10 

to 

+ 

6 

Adjustment in general matters; 

6 

to 


6 

Total adjustment scores 

46 

to 

-1-34 


In this scoring negative scores represent maladjustment and positive 
scores represent positive adjustment depending on their respective 
magnitudes. 2^ro scores represent neither adjustment nor maladjust¬ 
ment and could be obtained either by not checking any particular item 
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or checking the positive items and items whose scale values add to 
zero. 


Data Analysis 

Adjustment scores on each area of adjustment as well as the total 
adjustment score were calculated for the subjects- School-wise means 
and standard deviations were calculated for the students of three cities. 
Means and standard deviations were also calculated for the total 
sample of children of each city for comparisons between the samples. 
Percentages of students from each of these cities responding to each 
of 40 items were calculated (for Delhi only one sample was taken for 
this purpose) to provide further insight into the differences in adjust¬ 
ment patterns, 'f test was applied to test the significance of differ¬ 
ences wherever needed. 

Results I --- 

Home Adjustment of the Delhi. Calcutta and Coimbatore Child- 
Ten, The school-wise means and standard deviations of the scores 
on home adjustment for the samples from the three cities are given 
in Table 1. As mentioned earlier, the theoretical range of the scores 
on the area of adjustment towards home is from -10 to -1-10. For 
convenience, theoretically, it could be assumed that scores above -1-5 
show high adjustment; scores below -1-5 and above 0 show moderate 
to small amount of adjustment; scores between 0 and -5 indicate to 
a small amount to moderate amount of maladjustment; and scores above 
-5 indicate a high degree of maladjustment 

From Table 1. the following observations could be made. The 
mean scores of the first sample of Delhi school range from 3.57 to 9.14, 
with only 10 per cent (5) of the schools getting means below +5 as 
compared to second sample of Delhi schools which have means varying 
from 3.97 to 8.35 with only 5 per cent (one school) of the schools having 
a mean score below 5. The means of the Calcutta sample of schools 

‘ t 
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TABLE 1* 


Seltool'Wtse Means and Standard Deviations of the Scores on Adjustment 
Towards Home for the Fifth Grade Children of Delhi, Calcutta and Coimbatore 


Delhi Sample 


First** Second 


s. 

No. 

Mean 

S. 

No, 

Mean 

S. 

No. 

Mean 

SD 

]. 

7 41 

26. 

7.27 

1. 

8.29 

1.38 

2. 

4.12 

27. 

5.85 

2. 

6.17 

2.82 

3. 

5.66 

28. 

5.06 

3. 

8.35 

2.51 

4. 

6>96 

29. 

7.38 

4. 

3.97 

3.07 

5. 

8.00 

30. 

5.18 

5. 

7.00 

3.94 

6. 

6.92 

31. 

3.88 

6. 

7.73 

2.49 

7. 

9.14 

32. 

6.11 

7. 

8.13 

2-14 

8. 

7,50 

33. 

4.77 

8. 

7,65 

2.22 

9. 

6.85 

34. 

6.82 

9. 

5,57 

3.63 

10. 

5.48 

35, 

7.67 

10. 

6.61 

3.07 

11. 

7.09 

36. 

7.08 

11. 

7.50 

3.01 

12. 

7.00 

37. 

6.83 

12. 

7.18 

2.64 

13. 

7.22 

38. 

5.29 

13. 

6.78 

3.28 

14. 

5.60 

39. 

5.64 

14. 

6.24 

3.19 

15. 

6.16 

40. 

5.42 

IS. 

7.21 

1.83 

16. 

8.00 

41. 

6.58 

16. 

7.34 

281 

17. 

6.12 

42. 

4.52 

17. 

5.87 

3.76 

18. 

7.95 

43. 

6.66 

18. 

8.04 

1-65 

19. 

5.26 

44. 

5.09 

19. 

6.39 

2.89 

20. 

5.71 

45. 

3.57 

20. 

7.20 

2.14 

21. 

5.95 

46, 

7.96 




22. 

8.51 

47. 

6.97 




23. 

6.77 

48. 

7.71 




24. 

7.5p 

49. 

5,63 




25. 

7.38 

50. 

6.43 





Oaloctta Coimbatobb 

SAArpLE Sample 


S. 

No. 

Mean 

SD 

S- 

No. 

Mean 

SD 

1. 

6.53 

2 51 

1. 

4.81 

4.15 

2. 

6.13 

3.03 

2. 

3.21 

4.15 

3. 

4.37 

3.66 

3. 

5.62 

2.38 

4. 

7.67 

2.70 

4. 

6.00 

1.41 

5. 

5.91 

3.68 

5. 

6.85 

1.72 

6. 

6.01 

4.74 

6. 

7 54 

3.21 

7. 

6.30 

3.18 

7. 

1.91 

4.03 




8. 

3.92 

3.16 




9. 

2.78 

4.03 




10. 

5.03 

3.90 




11. 

4.59 

2.63 




12. 

2.51 

4.89 




13, 

2.57 

3,42 


First Delhi Sample 

MeaD=6.49 

S.D.=3.39 


Mbabs and Bxamdahx) Dstiasxomb (Total) 

Second Delhi Sample Calcutta Sample Coimbatore Sample 


Mean=6.97 

S.D.=2.96 


Mcan° 

S.D.= 


= 6.11 

>3.62 


Mean-~4.48 

S.D.=4.08 


School-wise number of cases (N) range from 19 to 39 (except in Serial No. 
« which has 11 cases) for the First Delhi Sample, and 20 to 40 (except in Serial 
No. 17 which has 15 cases) for the Second Delhi Sample, from 27 to 102 in Cal¬ 
cutta sample and 21 to 72 in Coimbatore Sample. 

**StAndard deviations for this sample have not been reported here. 
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vary from 4.37 to 7.69 with about 14 per cent (only one school) 
having scores below +5. Compared to the Delhi and Calcutta sam¬ 
ples. the Coimbatore sample of schools show far inferior adjustment 
towards home as their mean scores range from 2.51 to 7.54 with about 
62 per cent . (8 out of 13) of them having scores below +5- These 
differences indicate the trend that while the home adjustment of the 
children differ from school to school in the same city, they also differ 
to some extent from city to city. The differences between the adjust¬ 
ment scores of children from the three cities (and also betwen two 
samples of the same city) arc reflected very well in the mean scores of 
the total samples. The mean scores of the full samples indicate that 
second sample of Delhi (or the South Delhi, sample of children tested in 
1970) was more adjusted towards their home than the first sample 
drawn from different areas of old Delhi and New Delhi, which in 
turn showed better adjustment than the Coimbatore sample and the 
Calcutta sample. Table 2 gives the significance levels of the differ¬ 
ences between the mean scores of all the four samples. Except for 
first Delhi and Calcutta samples, mean differences are significant in 
all the remaining samples. 

TABLE 2 

Differences between the Means and the Levels of Significance of the 
Differences between Delhi, Calcutta and Coimbatore Samples on 
Adjustment Towards Rome 


Bauflu 

Delhi 11* Delhi I Delhi I Delhi II Delhi II Calcutta 

and and and and and and 

Delhi I Calcutta Coimbatore Calcutta Coimbatore Coimbatore 


Difterence in 

Means .48 -38 2.01 .86 2.49 1.63 


Level of Sig¬ 
nificance .01 Not signi- .01 .01 .01 .01 

level ficam at level level level Idvel 
.05 level 


*The Sainj^ high mean in each pair of samples is given first. For 
nample, Delhi Sample 11 has .a mean of 6.97 as compared to 6.49 of 

“ Siven first followed by Delhi L The 
diffcrehce 6r .48 points is in favour of Delhi iSarople II. 
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Apart from these observations the interesting fact is that all the 
schools of all the four samples have positive scores and most of them 
above +5 indicating a very high adjustment of the fifth grade child¬ 
ren towards their home. As discussed later, this is not the case with 
tlieir adjustment towards school, teacher, etc. 

To gain further insight into the differences in adjustment between 
the children from the three cities, item-wise percentages of students 
each item were worked out (Table 3). Critical ratios between 
the percentages would have established the statistical significance of 
the differences. However, these have not been worked out in view 
of the significance of the mean differences between the four samples 
established in Table 2. 


TABLE 3 


Percentages of CUIdren from Delhi, Calctftta and Coimbatore Samples 


Checking Each Item Related to Their Adjustment Towards flame in PAAS 



Scale 

Percentage of students checking 

Item no 



the itemf 


in the 

Item 

value 


. . — ^ 

.... _ » 

original content 

of the 

Delhi* 

Calcutta 

Coimbatore 

scale 


item 

sample 

sample 

sample 




N=J427 

N=418 

N=486 

30. 

I like ray parents very 
much 

+4 

92 

89 

86 

14. 

I live very happily with 
ray brothers and sisters 






at my house 

H-3 

90 

85 

86 

13. 

My parents take care 
of my amusements 

+2 

86 

81 

81 

4. 

My parents give me 
full freedom to play 

+l 

66 

64 

69 

31. 

My parents don’t allow 




me to go out alone 

0 

73 

68 

65 

3. 

My neighbours are not 




good people 

-1 

41 

26 

44 

15. 

My parents interfere 
with me in every affair 

-2 

20 

43 

49 

32. 

Nobody at home helps 




me in my school work 

-3 

35 

14 

33 

1. 

My parents get annoyed 





with me easily 

-4 

It 

25 

36 


♦Only the first sample of Delhi is reported here. 


fPercentages are approximated in all the tables as decimals are not taken 
into account. 
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schools (first sample) range from -2.12 to +5.78, as compared to the 
range of -1.45 to 3.73 in the second sample. +1.23 to +4.11 in Cal. 
cutta sample, +0.86 to +3.19 in Coimbatore sample. All the mean 
scores of Coimbatore and Calcutta schools are positive whereas 26 
per cent of schools from first Delhi ^mple, and 15 per cent of schools 
from second Delhi sample have negative means indicating maladjust¬ 
ment in these schools. Only 8 per cent of the schools from first Delhi 
sample, 10 per cent of the schools from second Delhi sampk and S 
per cent of the schools from Coimbatore secured mean scores above 
3.00 (indicating very high adjustment) whereas 56 per cent of the 
schools (4 out of 7) from Calcutta have mean scores above +3.00. 
This indicates a clear superiority of children from Calcutta in theii 
adjustment towards school as compared to those from Delhi and 
Coimbatore schools. The same is reflected in the mean scores of the 
total sample, in which Coimbatore sample stands next to Calcutta 
sample in adjustment towards school. Though Delhi’s second sample 
showed slightly better adjustment over the first sample of children, 
the difference is not statistically significant as could be read from Table 
5. The table also indicates that the gains in school adjustment of Cal¬ 
cutta children over Coimbatore and Delhi, and that of Coimbatore 
children over first and second Delhi samples are all statistically signi¬ 
ficant, 

TABLES 


Differencea between the Means and Significance of the Differences 
between Delhi, Calcutta and Coimbatore Samples on Adjustment 
towards School 





1 Delhi II Calcutta Coimbatore 

Calcutta 

Coimbatore Calcutta 


and 

and 

and ' 

and 

and 

and 


Delhi I 

Delhi! 

Delhi I 

Delhi II 

Delhi II 

Coimbatore 

Difference in 
means 

0.26 

2.00 

0.98 

1.74 

0.72 

1.02 

Sgnificance 
level of the 







dlffecence 

not 

significant 

,01 level 

.01 level 

.01 level 

.01 level 

•01 level 
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As in the case of adjustment towards home, percentages of stu¬ 
dents from each city, checking each of the items on this area were 
worked out and the same are presented in Table 6. The maladjust¬ 
ment of the Delhi children is highly reflected in item 2 in which 47 
per cent of them reported that school is a burden for them as com- 

TABLE 6 

Percentages of Children from Delhi. Calcutta and Coimbatore Samples 
Checking Each Item Related to Their Adjustment towards the School 


Item No. Item Scale Percentage of Students 


in the 

Original 

Seale 

Content 

Value 


Checking the Item 



Delhi 

Sample 

Calcutta 
Sample 
’ N-^418 

Coimbatore 

Sample 

N^486 

22. 

I go to school daily 

+3 

92 

85 

88 

23. 

I don’t feel hesitant 
to ask questions from 
teachers 

+2 

79 

74 

60 

25. 

Everybody in the class 
pays attention to what¬ 
ever I say 

+1 

49 

42 

43 

24. 

We have got sufficient 
freedom in the class 

0 

48 

69 

19 

10. 

1 hesitate to speak before 
others in the class 

-1 

46 

34 

58 

11. 

My friends in the school 
tease me 

-2 

33 

22 

34 

28. 

The rules of the school 
seem to be senseless to 
me 

-3 

30 

7 

19 

2. 

The school is a burden 
for me 

-4 

47 

17 

8 


pared to only 8 per cent reporting so from Coimbatore and 17 per cent 
from Calcutta. Similar trend is reflected in item 28, when 30 per cent 
of Delhi students expressed their dislike for the rules of the school 
as compared to 7 per cent from Calcutta and 19 per cent from Coim¬ 
batore. However, Delhi children are better oS when 79 per cent of 
them say that they don’t feel hesitant to ask questions from teachers as 
compared to 60 per cent of Coimbatore and 74 per cent of Calcutta 
children, and when 7 per cent more of them than Calcutta childrea 
report that they go to school regularly. 
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Admtment towards their Peers. The theoretical range of score, 
on adjustment towards peers extend from -10 to +6 as in the cS ! 
school adjustment The school-wise means and standard deviation 
of the scores on this area are given in Table 7. The table reveals that 


TABLE 

7 


School-wise Means and Standard Deviations of the Scores 

towards Peers for the Fifth Grai ChUdreVDelhi Cal^^^^^^^ 

Coimbatore Cities 

DILHI SAUrLB 

Second 

Caloutta 

Sample 

COIMBATOEB 

Samflb 

^ Mean S. Mean S. Mean S.D. 
Wo. JVb. JVb. 

S. Mean S.D. 
No. 

*9. Mean S.D, 
No 


1. 3.26 26. 

2- 0.56 27. 

3- 2.37 28. 

4. 3.00 29, 

5. 1.97 

6- 2.28 

7- 2.69 

8. 3.00 

9. 2.44 

10. 1.85 

11. 2.28 

12. 2.17 37. 

13. 2 47 38. 

14. 2.30 

15. 2.21 


30. 

31. 

32. 

33. 

34. 

35. 

36. 


16. 


39. 

40. 


3.89 41. 

17. 1.04 42. 

18. 3.92 43. 

19. 1.65 44. 

“ 1.12 45. 


20 . 


21. 3.32 

22 


46. 


'23. 1.81 

24. 3.64 

25. 248 


3.56 47. 

48. 


49. 

50. 


3.82 
3.00 
2.12 
3.26 
2.03 
1.08 
2.47 
0.66 
1.89 
3.30 
2.12 
3.00 
0.54 
1.00 

2.83 
2.74 
2.72 
2.66 
2.24 
1.57 
2.28 
3.13 
2.11 
1.87 
Z64 


1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 

9. 

10 . 
11 . 
12 . 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20 . 


3.71 

0.30 

3.68 

0.27 

286 

4.23 
4.15 
2.00 
1.48 
1.21 
3.42 
3.37 
2.57 

2.24 
?.38 
2.78 
1.07 
2.26 
2,17 
3.12 


258 

4.18 

3.28 

3.65 

3.14 

2.41 

1.85 
2.89 
3.91 
3.93 
3.38 
299 
3.10 
3.08 
235 

2.85 
3.00 
3.54 
3.33 
Z5Z 


1 . 

2 . 

3. 

4. 

5. 

6 . 

7, 


4.58 

2.03 

1.93 

4.18 

3.74 

5.35 

2.71 


2.25 

1. 

3.69 

4.01 

2.73 

2. 

2.08 

3.65 

3.30 

3. 

3.76 

2.47 

2.96 

4. 

5.70 

0.71 

2.86 

5. 

3.62 

2.02 

1.18 

6. 

4.40 

2.74 

3.42 

7. 

0.83 

4.14 


8. 

2.88 

2.90 


9. 

3.11 

2.53 


10. 

4.45 

1.41 


11. 

2.93 

3.13 


12 

2.41 

2.56 


13. 

1.48 

3.30 


n IV c , StAUDAED Dbvutionb (Total) 

Delhi Sample I Delhi Sample U ^ . ’ 

M«n.l50 

S- D. - 3.32 s. D. . 3J, 8. ' %% 


except in one school of Delhi therp nro -r--- 

dicating that the children of di^rent schol*"!-T- 

■ scaools are fairly well adjusted. 



ADJUSTMENT PATTJERNS OF FIFTH GRADE 
CHILDREN FROM THREE CITIES 


Table 8 shows that 5 of the 6 mean differences are statistically 
significant at .01 level. Percentages of children from these cities check- 

TABLE 8 

Differsnce bstmen the Means and Significance of the Differences for the 
Delhi, Calcutta and Coimbatore Samples on Adjustment towards Peers 


Sample 


Delhi II Calcutta Coimbatore Calcutta Coimbatore Calcutta 
and and and and and and 

Delhi I Delhi I Delhi I Delhi II Delhi II Coimbatore 


Difference in 
Means 

0.19 1.36 

0.82 

1.17 

0.63 

0.S4 

Significance 
level of the 
Difference 

Not .01 

significant level 

.01 

level 

.01 

level 

.01 

level 

.01 

level 


ing each of the items related to adjustment towards peers are given 
in Table 9. A significant observation from this table is the lack of 


TABLE 9 

Percentage of Children from Delhi, Calcutta and Coimbatore Samples 
Checking Each Item Related to their Adjustment towards their Peers 

Item Content Scale Percentage of Students 

Value Checking the Item 

Delhi Calcutta Coimbatore 
Sample Sample Sample 
N’^1427 N=418 N=486 


Item No. 
in the 
Original 
Scale 


17. 

I am very happy in the company 
of my friends 

+3 

88 

86 

93 

38, 

I trust my friends 

+2 

76 

56 

86 

36. 

Some of my friends are good 

+1 

89 

85 

87 

20. 

Very few friends help me 

0 

83 

39 

76 

6, 

1 don’t want to make many 
friends 

-1 

59 

34 

40 

7. 

My friends don’t allow me to 
do my school work 

-2 

33 

18 

31 

18, 

I am not friendly with my 
class fellows 

-3 

27 

18 

17 

Zl. 

I don't like my friends at all 

-4 

21 

11 

17 


103 





INDIAN tibUCATlONAL RliVi£W 

Volume 7, Number 1, January 1972 


trust in their friends expressed by nearly 44 per cent (100-56) of 
Calcutta children on item 38, as compared to 14 per cent of child- 

TABLE 10 

School-wise Means and Standard Deviations of the Scores on Adjustment 
towards Teacher for the Fifth Grade Children of Delhi, Calcutta and 
Coimbatore Cities 


Dbxbi Sakpui 


OAI.CUXTA. C0I3IBAX0B5 

SAMBLD SAlkCPliS 


First Second 


S. Mean 
No. 

S. 

No. 

Mean 

S. 

No. 

Mean 

S.D. 

S. 

No. 

Mean S-D. 

s. 

No. 

Mean 

S.D 

1. 4.37 

26. 

1.36 

1. 

3-81 

1.89 

1. 

4.30 

1.67 

1. 

2.59 

3.39 

2- 1.86 

27. 

3.25 

2. 

1-77 

2-60 

2. 

2-SS 

1-75 

2. 

].12 

3-58 

3- 1.53 

28. 

1.84 

3- 

3.68 

2-01 

3- 

3.17 

3 13 

3. 

0-67 

2-72 

4. 2.52 

29. 

1.65 

4. 

-0.39 

3-63 

4. 

4.18 

1-18 

4. 

2-87 

0.45 

5. 2.24 

30. 

1.97 

5. 

3.52 

1 76 

5. 

3.22 

2-39 

5. 

2-52 

1-22 

6. 2.08 

31. 

1.04 

6. 

2-96 

1-70 

6. 

4.19 

1.35 

6. 

3-19 

2-00 

7. 5.00 

32. 

1.05 

7. 

4.30 

1.86 

7. 

2.65 

2.93 

7. 

0-47 

3.84 

8. 2.29 

33. 

1.06 

8- 

1.65 

2-50 




8. 

286 

2.36 

9. 3.26 

34. 

1.16 

9. 

1.48 

3.02 




9. 

2-44 

2-90 

10. 0.59 

35. 

2.36 

10. 

3.04 

250 




10. 

148 

2-25 

11. 2.53 

36. 

2.23 

11. 

3.21 

3-25 




11. 

089 

2-18 

12. 3.28 

37. 

3.46 

12. 

3.42 

2-75 




12. 

229 

2-18 

13. 3.75 

38. 

-0.21 

13. 

2.00 

3.25 




13. 

067 

1.79 

14. 1.73 

39. 

1.68 

14. 

2.42 

2 81 







15. 1.00 

40. 

2.83 

15. 

3.62 

2.85 







16. 3.37 

41. 

2.74 

16. 

2-69 

2-66 







17. -0.04 

42. 

0.20 

17. 

1.60 

2.70 







18. 3.24 

43. 

1.62 

18. 

3-04 

2-17 







19. 1.70 

44. 

1.67 

19. 

2.28 

2.85 







20. 2.00 

45. 

3.14 

20. 

2.80 

2.58 







21. 1.59 

46. 

3.00 










22. 3.49 

47. 

3.07 










23. 1.90 

48. 

3.20 










24. 2A6 

49. 

153 










25. 4.21 

50. 

1.86 











Mbans and Stawjabd Dbtiations (Totai,) 

Delhi Sample I Delhi Sanple II Cideutta Sample Coimbatore Sample 
Mean=2.25 Mcaa=2.70 Mean=3.55 Mean=2.00 

S.D.=3.86 S.D.=2.8S S.D.=2.33 ' S.D.=.2.84 


ren from Coimbatore and 24 per cent from Delhi samples. Item 7 
shows that more of the Delhi and Coimbatore chQdren being disturbed 
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by their friends (whom they arc friendly witli and trust) as they don’t 
allow them to do their school work, (Could it be that these children 
enjoy being disturbed and therefore trust their friends ? Or could it 
be that they trust their peers in spite of their interruptions?). How¬ 
ever, 59 per cent of the Delhi cliildren say that tliey don’t want to 
man y friends as compared to 40 per cent and 34 per cent res¬ 
pectively of Coimbatore and Calcutta children who report so (It’s quite 
likely that Delhi children wish to have only a few friends whom they 
trust). About 21 per cent of Delhi children expressed their strong 
fUglikft towards their friends in item 21 as compared to the 11 per cent 
and 17 per cent of children from Calcutta and Coimbatore respectively. 
In the remaining items the percentages do not vary as much. 

Adjustment towards their Teachers. Table 10 presents the school- 
wise means and standard deviations of the scores on adjustment to¬ 
wards teacher for the four samples. Theoretical range of scores is 
samp, as in the case of school adjustment and adjustment towards peers. 
Table 10 indicates that the mean scores in two schools (4 per cent) 
of the first sample of Delhi and in one school (5 per cent) of the 
second Delhi sample are negative indicating maladjustment towards the 
teacher in these schools. In 14 schools (28 per cent) of first Delhi 
sample the mean scores are at 3.00 or above indicating high adjust¬ 
ment towards teacher in these schools as compared to 9 schools (45 
per cent) from second sample whereas in Calcutta about 70 per cent 
of the schools have means of this magnitude and only one school in 
Coimbatore (8 per cent) has such a high mean. This indicates that 
Coimbatore children are not as well adjusted as the Delhi children 

TABLE 11 


Difference between the Means ami Significance of the Differences for the Delhi, 
Calcutta and Coimbatore Samples on Adjustment towards Teacher 



Delhi II 
and 

Delhi I 

Calcutta 
and 
Delhi I 

Sami>i.es 

Delhi I Calcutta 
and and 

Coimbatore Delhi II 

Delhi II 
and 

Coimbatore 

Calcutta 

and 

Coimbatore 

Difference in 
Means 

0.45 

1.30 

0.25 

0.85 

0,70 

1.55 

Significance 
level of the 

.01 

.01 

Not slgni- 

.01 

.01 

.01 

Difference 



ficant 

level level 

level 
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towards their teachers who are in turn compartively less adjusted than 
the Calcutta children. The same is reflected in the means of the total 
samples of these areas. Calcutta sample lias a very high mean than 
all the rest while the Delhi sample have higher means than Coimbatore 
sample of children. Except the difference in means between the first 
Delhi sample and Coimbatore sample, all the rest of the mean differ¬ 
ences are statistically significant as represented in Table 11. 

Calcutta students showed the best adjustment towards their teachers 
and differed significantly from other samples. This is reflected in 
Table 12 where very few (5 per cent) of them say that they will be 

TABUB 12 

Percentage of Children from Delhi, Calcutta and Coimbatore Samples Checking 
Each Item related to their A^ustment towards their Teachers 


Item Content 


5«' My teacher eocouiages 

me very raooh +3 

12. My teacher listens to me -f-2 

8. 1 don’t get frightened in the 
presence of my teacher +1 

9- The teacher takes lot of 

work from us in the school 0 

39. I remember everything at 

home but forget in the 
presence of my teacher —1 

40. My teacher is very strict —2 

26. My teacher does not mak me 
understand anything properly —3 

27, I shall be happy if my 

teacher is trantferred —4 

happy if their teacher is transferred as compared to Coimbatore (13 
per cent) and Delhi (17 per cent) samples. The table reveals that 
Calcutta students are much more happy with their teacher than the 
Coimbatore and Delhi children. This superiority of the Calcutta sample 
may be because of the fact that most of the sample consisted of mis¬ 
sionary schools who usually employ good teachers. 


84 

86 

84 

84 

76 

84 

65 

58 

50 

39 

IS 

47 

39 

11 

47 

53 

29 

60 

22 

8 

17 

17 

5 

13 


Item 
No. in 
the 
Origi¬ 
nal 
Scale 


Scale 

Value 

Percentage of Students Checking the 
Item 


Delhi 

Calcutta 

Coimbatore 


Saniples 

Sample 

Sample 

1 

N^1427 

N^4IS 

N=‘4B6 
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Adjustment in General Matters. Table 13 gives the means of the 
general adjustment scores of different samples. The theoretical range 
of the scores in this area extend from -6 to +6. The table indicates 

TABLE 13 

School-mse Means and Standard Deviations of the Scores on General 
Adjustment for the Fifth Grade Children of Delhi, Calcutta and 
Coimbatore Cities 


Dmlhi Saupxie 

Caloutta 

Sampli: 

COIMBATOKD 

SAMFIiB 


First 

Second 



S. 

Mean S. Mean S. 

Mean S.D. 

S. Mean S-D. 

S. Mean S.D, 

No. 

No. No. 


No. 

No. 


h 

5.37 

26. 

4.18 

1. 

4.62 

1-43 

1. 

4.78 

2.01 

1. 

2.83 

2.86 

2- 

1.53 

27. 

4-20 

2. 

2.20 

1.86 

2. 

4.03 

2.40 

2. 

2.62 

2.77 

3- 

2.63 

28. 

2.44 

3. 

4.71 

1.73 

3. 

3.76 

1.98 

3. 

1.71 

1.78 

4. 

4.48 

29- 

3.26 

4. 

2.88 

2.57 

4. 

4.63 

1.82 

4. 

4.74 

l.Sl 

5. 

2.91 

30. 

3.38 

5. 

4.48 

1.79 

5. 

3.21 

2.84 

5. 

4.00 

1.28 

6. 

3.97 

3I. 

3.17 

6. 

4.73 

1.51 

6. 

5.12 

1.38 

6. 

3.68 

1.90 

7. 

508 

32. 

2.63 

7. 

5.33 

1.24 

7. 

3.33 

2.39 

7. 

1.81 

2'66 

8. 

3.75 

33. 

2.49 

8. 

3.50 

1.99 



8. 

3.84 

1.91 

9. 

4.35 

34. 

3.79 

9. 

2.95 

2.77 




9. 

3.89 

1.98 

10. 

2.11 

35. 

3.67 

10. 

3.46 

2.19 




10. 

2.88 

2.18 

11- 

3.12 

36. 

2.96 

11. 

4.58 

2.06 




11. 

3.37 

2.67 

12. 

3.38 

37. 

3.58 

12. 

3.63 

2.09 




12. 

3.46 

2,24 

13. 

4.39 

38. 

2.43 

13. 

4.09 

1.61 




13. 

2.10 

3.17 

14. 

2.90 

39. 

2.44 

14. 

4.06 

2.09 







15. 

3.16 

40. 

2.66 

15. 

4.79 

1.68 







16. 

3.89 

41. 

3.26 

16. 

3.75 

1.91 







17. 

2.04 

42. 

1.16 

17. 

4.20 

2.23 







18. 

4.03 

43. 

3.31 

18, 

3.78 

1.91 







19. 

2-17 

44. 

1.85 

19. 

3.67 

2.01 







20. 

2.46 

45. 

2.86 

20. 

3.80 

1.96 







2h 

3.45 

46. 

2.92 










22. 

3.92 

47. 

5.50 










23. 

3.71 

48. 

3.69 










24. 

3.89 

49. 

3.90 










25. 

3.48 

50. 

3.82 











MiiANS AMD Stamdard Dmviatiom (Total) 

Delhi Sample I Delhi Sample II Calcutta Satnple Coimbatore Sample 
Mean = 3.34 Mean = 3.93 Mean = 4.12 Mean = 3.18 

S.D. r= 4.15 S.D. = 2.09 S.D. = 2.27 S.D. = 2.43 


a high level of adjustment in all the samples. For 31 schools (62 
per cent) of Delhi sample, for all the schools of Calcutta and for 7 
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schools (54 per cent) of the Coimbatore sample the mean scores ex¬ 
ceed +3. indicating an average level of high general adjustment in 
most of the schools of the three cities- In the rest of the schools also, 
except in a few cases, the means are above +2. The means for the 
total sample are also indicative of this trend of high general adjust¬ 
ment in these fifth grade children. Children from Calcutta seem to 
he better adjusted in this area as compared to the Delhi and Coim¬ 
batore children among which, a^in, the Delhi children seem to be 
better. However, the differences are very nominal (not exceeding 1) 
and in two pairs they are not significant even at .05 level as shown in 
Table 14. 


TABLE 14 


Difference between the Means and Significance of the Differences for the 
Delhi, Calcutta and Coimbatore Samples on General Adjustment 



Delhi II 
and 
Delhi I 

Calcutta 
and 
Delhi I 

SA&tPLns 
Delhi I 
and 

Coimbatore 

Calcutta 

and 

Delhi II 

Delhi U 
and 

Coimbatore 

Calcutta 

and 

Coimbatore 

IMfrerence in 

Means 

0,64 

0.78 

0.16 

0.14 

0.80 

0.94 

Significance 

level of 

.01 

.01 

Not signi- 

Not signi- 

.01 

.01 

Difference 

level 

level 

Scant 

ficaat 

level 

level 


The item-wise percentages are given in Table 15. About 17 per 
cent more of Coimlatore children and about 27 per cent more of Delhi 


TABLE 15 

Percentage of Children From Delhi, Calcutta and Coimbatore Samples Checking 
Each Item Related their General Adjustment 

Item No. Item content Percentage of students checking the 

in the item 


scale Scale Delhi Calcutta Coimbatore 

Value Sample Simple Sample 

_ 1V=1427 jV-418 JV=486 


33. 

34. 

1 like to study very much 

I don’t have the habit of 

+3 

91 

87 

91 

29. 

35. 

quarrelling with others 

+2 

81 

70 

73 

1 don't get angry easily 

I don’t like frivolous 

-fl 

84 

74 

70 

37. 

jokes 

1 can’t express myself 

0 

71 

68 

67 

19. 

properly 

-1 

35 

22 

38 

I wont more holidays 

-2 

IS 

9 

15 

16. 

I feel inferior to others 

-3 

44 

17 

34 


lOS 



School-wise Means and Standard Deviations of' the Total Adjustment Scores for the Fifth Grade Children of Delkij 

Calcutta and Coimbatore Cities 
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children seem to have inferiority feelings when compared to the Cal¬ 
cutta sample. Similarly the case with expression, where more of Delhi 
and Coimbatore students express the problem of expression with them 
as compared to Calcutta children. In the positive items a few more 
of Calcutta and Coimbatore children as compared to Delhi sample, say 
that they get angry easily and also that they have the habit of quarrel- 
ling. 

Comparisons of the children from the three cities on the totcH 
adjustment scores. The total adjustment scores were obtained by add¬ 
ing the scores on the five areas of adjustment for each child. The 
theoretical range for the total adjustment scores extends from -46 to 
+34 with 0 as neutral point. The midpoint of the positive (adjust¬ 
ment scores) is 17.5 and for the negative scores it is -23.5. The school- 
wise means and standard deviations of the total scores are presented 
in Table 16. Table 16 shows that about 34 per cent of the schools 
from first Delhi sample have means above 17.5 (the theoretical mid¬ 
point of positive adjustment scores) as compared to 55 per cent of 
the schools from second Delhi sample, 70 per cent from Calcutta 
sample and only 24 pet cent from the Coimbatore sample of schools. 
These differences are reflected in total sample means where Calcutta 
children lead in adjustment scores with a high difference followed by 
South Delhi, first Delhi and Coimbatore samples respectively. Five out 
of the six differences are statistically significant (Table 17) and the 
magnitude of the differences seem to be considerably high. 

TABLE 17 

Difference between the Means and Significance of the Differences far the Delhi, 
Calcu tta and Coimbatore Samples on Total A^ustment Scores on PAAS 

SiLIfFLB 


Delhi II Calcutta Delhi I Calcutta Delhi II Calcutta 
orjd and ^ and and and and 
Delhi I Delhi I Coimbatore Delhi II Coimbatore Coimbatore 


Difference 

between 

Means 

2.02 

5.06 

0.61 

3.04 

2.63 

5.67 

Significance 
level of the 
Difference 

1 

.01 

level 

.01 

level 

Not Signi¬ 
ficant 

.01 

level 

.01 

level 

.01 

level 

t 
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ADJUSTMENT PATl’ERNS OF FIFTH GRADE 
CHILDREN FROM THREE CITIES 


It can be concluded from Tables 16 and 17 that statistically significant 
diff erences do exist between the overall adjustment scores of children 
from the cities of Delhi, Calcutta and Coimbatore, a significant fact 
]y.in 5 that mean scores of these pre-adolescents of the three cities 
are all positive indicating a moderately high level of adjustment in an 
average child coming from any of these cities- The apparent superio¬ 
rity of the Calcutta children could be attributed to the background of 
the sample as the sample included missionary schools and public 
schools. 

Variation in adjustment scores of the children from the three 
cities. The discussion so far centred round the mean adjustment 
scores of the pre-adolescents from the three cities and the variations 
in scores have not been discussed although the standard deviations 
were used in calculating the significance of the differences. A cursory 
look at the standard deviations of different schools on different areas 
of adjustment reveals that schools do vary to some extent in the amount 
of variation their pre-adolescents show on these areas. However, there 
seems to be more similarities than differencs. The high standard devia¬ 
tions in most of the cases and the high positive mean scores indicate 
that scatter is high in the lower end of the continuum (maladjustment 
side) and low in the positive end. 

Summary and Implications 

The results of this survey on patterns of adjustment of the pre¬ 
adolescents from Delhi, Calcutta and Coimbatore cities revealed that 
adjustment of pre-adolescents differed from city to city and even in 
the same city from school to school. Home adjustment was 
found to be comparatively less in Coimbatore students, adjustment to¬ 
wards school was found to be comparatively less in Delhi students 
and adjustment towards teacher was found to be comparatively more 
, in Calcutta students. The differences were statistically significant in 
most of the cases. Inter-school differences in these cities seem to be 
much more than the intracity differences (although this is not statisti¬ 
cally tested out. Tables 1, 4, 7, 10, 13 and 16 indicate clearly to this 
trend). 

For the researcher, these results have the implications of identify- 
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ing and studying the causal variables of these inter-city, intra-city and 
intra-school differences in the adjustment patterns of pre-adolescents. 
Some such variables may include parental behaviour at home, their 
values and beliefs, socialization patterns in different cities, background 
of the school, teacher behaviour in the classroom, and so on. Teacher 
behaviour in the classroom seem to be an important variable as it not 
only determines the adjustment of the child towards the teacher, but 
also towards the school and a few other general matters. Isolation 
of such variables and experimental manipulation of these variables in 
a direction to improve the adjustment patterns of the students are very 
much needed if some useful contribution has to be made to the area 
of pre-adolescent education and personality development. 

For the teacher, the results indicate certain dimensions of his 
classroom behaviour which may be worth examining and experimenting, 
with. For example: Why a great number of students say that they feel 
hesitant to speak before him ? Why a few students go to the extent 
of feeling happy if he is transferred ? Wliat is it that makes the rest 
of the class feel happy about him ? Can he improve on those dimen¬ 
sions? Some such self-examination added with experimentation in 
his daily classroom behaviour to increase the percentage of positive 
feelings towards him and the school in the students is required. How¬ 
ever, what has been studied here is not in any way sufficient to help 
the teachers, and researchers have to explore further in this area to 
provide guidelines for such experimentation to the teachers. 
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On Estimating the School-Age 
Population for Compulsory Education 
iu Some ECAFE Countries 


B, B, Teole 

(Miss) P. R. Saraswathy 


In this paper the authors have attempted to 
estimate the population in the compulsory (first 
level) school-going age groups for most of the 
countries of the ECAFE region by interpolation 
from the available population projections by age. 


Educational planning is an important component of overall plan¬ 
ning for the economic, social and cultural development of a country. 
This kind of planning is inevitable for countries at all stages of deve¬ 
lopment, but seems particularly urgent for less developed and deve¬ 
loping countries since they can no longer afford a delay, wastage or 
setback in their process of socio-economic change. 

Most of the governments of the ECAFE countries have plans 
to make at least primary education both compulsory and free and thus 
they need estimates of the number of children for the future for proper 
planning. In this paper, an attempt is made to estimate the popula¬ 
tion in the compulsory (first level) school-going ages for most of the 
countries of the ECAFE region by interpolation from the available 
population projections by age. The method can also be used to derive 
enrolment ratios when single year of age data is not readily available. 

The authon are thankful to Dr. K.V. Ramachandran, for' suggesting the 
problem and for his help and guidance , in the preparation of this paper, 
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ESTIMATING SCIIOOL-AGE POPULATION 
IN SOME ECAFE COUNTRIES 


TABLE 1 


Compulsory Education and Range of Education at the First Level 
and Preschool Age Limits for Some ECAFE Countries 


Cotmi'B'Sf 


Fkbsohooi, 

CoMnn-SOBY bdttoa.tion' 

aOB IiIUlTS 



Age limits Duration 


(years) 


Afghanistan 

Australia 

Burma* 

Cambodia 

Ceylon 

China (Taiwan) 

China (Mainland) 
Hong Kong 

(i) English school 

(ii) Chinese school 
India 

Indonesia 

Iran 

Japan 

Republic of Korea 

North Korea 

Laos 

Macao 

Sarawalr 

West Malaysia 

Maidive Islands 

Mangolia 

Nepal *• 

New Zealand 
Pakistan **• 
Philippines 
Ryukyu Islands 
Singapore 
Thailand 

Republic of Vietnam 


3-7 

3- 6 
34-5 

4- 6 

3- 5 

4- 6 
3-7 

3-5 

3,4-6 

3- 6 

5- 7 

4- 6 

3- 5 

4- 6 
4-7 
4-6 
4-5 
4-6 
4-5 
24-7 

3-8 

3-5 

3-5 

3-5 

3-7 

3- 6 

4- 5 
4-6 
4-6 


7-13 

6-15 

6-12 

5- 14 

6- 15 


6-14 

8-14 

6-12 

6- 15 
6-12 

7- 15 
6-9 
6-12 

6 - 11.12 


8-16 

6-10 

6- 15 

7- 13 
6-16 

7-14 

6-14 



8 

6 

6 

9 

6 

8 

3 

5 

6 


8 

5 
9 

6 
9 

7 

5 


Fimt Luvm. 


Entrance Duration 
i,age) (years) 


7 

5 

5 

6 

5 

6 
7 

5 

6 
6 
7 
6 
6 
6 

7 
6 
6 
6 
6 

5 

8 

6 
5 

5 
7 

6 
6 
7 
6 


6 

6,7,8 

5 

6 

5 

6 
5,6 



* It is hoped to introduce 4 years of compulsory schooling in 1969 and to 

extend it to 9 years by 1977 


** Information is available only for the English school system 
*** It is planned to provide 5 years’ compulsory education for all within 
10 years 

SooBOJs: UNESCO Statistical Year Book. 1968, United Nations, Paris, 1969. 
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Table 1 gives the information about the age range within which 
children are accepted for preschool education, the age groups for com¬ 
pulsory primary education and duration of general education at the 
first level and the minimum age at which children can enter this level, 
for a large number of countries of the ECA^ region. 

For most of the ECAFE countries the population data by single 
years of age are available only for the respective census year, and the 
projected population is @ven mostly in five-year age groups. But for 
.planning purposes population data by single years of age is essential. 
e.g., in educational planning, if we want to find the share of school¬ 
going population by age and sex out of the total population we need 
to have the population and participation rates by age and sex. Again, 
age, sex and educational grade distributions are needed for planning 
for types of schools and number of teachers needed. But in cases 
where rough and ready estimates are needed regarding the total school- 
age populations, a set of interpolation formulae will do for practical 
purposes. In Table 2, the compulsory education age limits for first 
level of education and the corresponding interpolation formulae for 
estimating the population in that age group is shown against each 
country. 

However, if single year of age distribution is needed one of the 
several well known interpolation formulae (like Sprague, Karup-King, 
etc.) may be used. If in addition to single year of age values at five 
year calendar intervals, we need single year values at single calendar 
year intervals as well, we can take recourse to a set of diagonal inter¬ 
polation formulae given by Ramachandran-^ 

The formulae have been derived by the method of Newton’s in¬ 
terpolation Method. The method of derivation of these formulae can 
be explained by giving two illustrations—one for the Republic of Korea 
and another for India, 

Let Po, Pj, Pa and Pa denote the populations in the age group/0-4', 5-9, 
10-14 and 15-19 respectively. Let us aisume that the populations upto 
ages 4, 9,14 and 19 are denoted by Yi, Y., Y» and Y,o, then, 


*Ratnacba.iidran, ^.V. "Population projections and their uses in economic, 
sodal and regional planning and policy-making." demographic Training 
and Research Centre, Bombay (mimeographed), I960, 



feSTIMATlNG SCHOOL-AGE POPULATION 
IN SOME ECAFE COUNTRIES 


TABLE 2 

Compulsory Education Age Limits and Corresponding Interpolation 
Formulae for Estimating the Population in these Age Groups for 
Some ECAFE Countries* 


^ , Compulsory Interpolation formulae 

Country 


Afghanistan 

7-13 

0.080 P*_# 

-(-1.560 Pio-14 

—0.240 PiB_i8 

Australia 

6-IJ 

0.640 P6_9 

-(-1.320 Pio_r4 

+0.040 Pi8_ie 

Cambodia 

6-12 

0.728 Pe-B 

+0.784 Pio-u 

—0.112 PiB-lB 

Ceylon 

5-14 

Ps-O 

■b PlO-14, 


China (Taiwanl 

6-15 

0.640 Pb.9 

+1.320 Pio_i4 

+0.40 PiB_lB 

India 

6-14 

0.672 Pb_» 

+1.176 Pio_t4 

—0.048 PiB_l9 

Indonesia 

8-14 

0.224 Ps-a 

+1.232 Pio,i4 

—0.056 PiB_i9 

Iran 

6-12 

0.728 Pt-e 

+0.784 Pio_i4 

-0.112 PlB.lB 

Japan 

6-15 

0.640 P6_0 

+1.320 Pio .14 

+0.040 Pi6_ifl 

Republic of Korea 

6-12 

0.728 Ps.B 

+0.784 Pio_i4 

—0.112PiB_aB 

North Korea 

7-15 

0 3B4P5_o 

+1.392 Pio„i4 

+0.024 PiB-iB 

Laos 

6-9 

0,672 Ps_a 

+0.176 PiB_i4 

—0.048 PiB-io 

Macao 

6-12 

0.728 Ps-B 

+0,784 Pio-14 

-0112P15.1B 

Sarawak 

6-12 

0.728 Pb-o 

+0.784 Pio -11 

—0.112 PlB_lB 

Mangolia 

8-16 

0.168 Pb.o 

+ 1.464 Pio_M 

+0.168 PiB_iB 

Nepal 

6-10 

0.720 Pb_o 

+0.360 Pio_i4 

—0-080 PiB_iB 

New Zealand 

6-15 

0.640 Pb_b 

+1.320 Pio.14 

-1-0.040 Pjb-19 

Philippines 

7-13 

0.080 P 6.9 

+1.560 Pio -14 

-0.240 PiB-ifl 

Ryukyu Islands 

6-16 

0.616 Pb_b 

+I 4 O 8 P 10 -I 4 

+0.176 P“_iB 

Thailand 

7-14 

0i416 

+1.248 Pio_i4 

—0,064 P 4 B-IB 

Republic of Vietnam 

6-14 

0.672 Pb-o 

+1.176 Pio-^4 

—0.048 Pis .10 


*If in any country the age ranges are different from those given in the above 
table, a suitable interpolation formula to cover the age range can easily be calcu¬ 
lated as per the method given in this paper* 


Y4 = Po 
Yg = Po -I- Pi 
Yi4= Po + Pi + Pa 
Yib= Pq H- Pi -i- Pa -|- Ps 

The Newton’s formula for forward interpolation is given by 

Y.=Y„+S AYo-l-(l-)A-Ya.-!-..+( 
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where Y, is value of Y at the point S and A®Yo.A"Yo 

denote the firstj second..nth order differences. 

y_Y 

S —— where h is the interval between the equally spread 
h 

values of X, one of which is Xq. 

Let Yg be the polynomial of degree 3 in S, so that we need consider 
only differences of the order 3 as the 4th order differences will vanish. 
Thus, 

Y,=Yo+S AYo+( 4) A*Yo+(4)A“Yfl 

Now, 

X Y ay A*y A'Y 


Xo=4 Yi=Po Pi 

Xi=9 Y,=Po+Pi P* Pa-Pi 

Xa=:14 Yii=Po+Pi+Pa P» Ps-Pa P3~2Pa+Pi 

X3=19 Yui=Po-)'Pi- 1-P* "bPs 

here h=5 

For the Republic of Korea, the compulsory school education comprises 
the age group 6-12. 

Therefore, 


Y _ P,-fP,(5-4) (Pg-PJ(5^4)(S-9) 
5 + 25x2 


(Pa-2Pa+Pi)(5-4)(5-9)(5-14) 
I25x5 


=P.+{|+|5+4) F* +(t#- 4-)f.+^P. 


-P-LiLp ^2 6 


similarly, Yu becomes 

Y -p , Pi( 12 - 4 ) (P,_P,xi 2 - 4 )( 12 - 9 ) 

Y„-Po+ j~+ - 

, (P3-2Pa-l-P0(12-4)(l2-9)(12-14) 
125x6 


=Po+ 

=Po4- 


( 1 . 11 

I, 5 ~25~ 125/^>'*'V55 


4. 

- 05 P 1 + 


76 

125 


Pa-li5?s 


+ 
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Now, Pa-Ii 


P»-i*=Y«-Y 


(115 + 125 )^“ 


91 

125 


98 

121 


P,- 


14 

125 


Now, 


=0.729 Pi+0.784 P8-0.112 Pa 

=0.728 P6-#+0.784 Pio-ii-0-112Pi5_i9 

for India the compulsory school education age limits are 


6-14. 


So Ys will be the same as we obtained above, and Yu will be 
Po+Pi4-P» 


41 „ 22 

125 

and Yi4=Po+Pi+Pa 

Pa-ii—Y i4 Yb 


Pa¬ 


ns 


1 >1 


22 

’125 


•)Ps+( 


125 )* 


125^ 


=0.672 Pi-f 1.176 Pa—0.048 P 3 
= 0.672 P*-9+1.176 Pm- 14-0.048 PiB-i. 

In Table 3. the compulsory school-age population for most of the 
ECAFE countries by sex for the years 1960, 1965, 1970, 1975, and 1980 
has been given after applying corresponding interpolation formulae to 
the population projections prepared by the Demographic Training and 
Research Centre, Bombay and ECAFE" (‘medium’ variant). 

The growth in the compulsory school-age population is not uni¬ 
form in all tlie countries for which the projections are made here. 
For example, Japan shows an actual decline of 20 per cent and Ryukyu 
Islands show only a marginal increase of 3 per cent in 20 years. On 
the other hand, Cambodia, Indonesia, Iran, Mangolia and Thailand in¬ 
dicate more than doubling of tlieir compulsory school-age population 
in the same period. While it is anticipated that Australia, Ceylon, 
India. Republic of Korea and Nepal will show about 50 per cent in¬ 
crease in their compulsory school-age populations, the Philippines is 

‘Population projections for ECAFE Countries, 1960-80, Demographic Train¬ 
ing and Research Centre, Bombay and ECAFE, Bangkok, 1969. 
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TABLES 

The Estimated Compulsory School-age Population by Sex for Same 
ECAFE Countries (in thousands) 



1960 

M F 

1965 

M F 

1910 

M F 

M 

1975 

F 

1980 

M F 

Austrsilhi 

1033 

986 

1103 

1051 

1208 

1151 

1354 

1288 

1527 

1456 

Cambodia 

535 

506 

647 

619 

795 

753 

971 

903 

1136 

1061 

Ppylnn 

1292 

1219 

1484 

1391 

1735 

1622 

1892 

1788 

1936 

1835 

India 

48062 45738 55431 

53426 63949 

61382 71072 

67161 

78358 

73576 

Indonesia 

7816 

7689 

9456 

9369 11882 

11720 13632 

13310 

16206 

15689 

Iran 

1872. 

1868 

2252 

2233 

2699 

2654 

3319 

3235 

4041 

3898 

Japan 

10557 10135 

8899 

8526 

7982 

7624 

8070 

7706 

8480 

8074 

Republic 
of Korea 

2301 

2122 

2894 

2757 

3313 

3221 

3407 

3319 

3770 

3661 

Mongolia 

76 

73 

93 

90 

119 

115 

148 

144 

161 

156 

Neoal 

561 

544 

635 

639 

723 

721 

809 

799 

911 

892 

Phriippines 2562 

2472 

3008 

2904 

3549 

3428 

4156 

4035 

4801 

4648 

x^yuKyu 

Islands 

128 

124 

142 

138 

133 

128 

129 

124 

133 

128 

Taiwan 

1519 

1439 

1763 

1673 

1854 

1757 

1883 

1773 

1968 

1837 

Thailand 

2874 

2753 

3545 

3441 

4238 

4060 

4881 

5692 

5900 

5641 


expected to have slighty less than double the number in the school-age 
population as compared with 1960 in 1980 and Taiwan is expected to 
have only a quarter more than the 1960 number in 1980. 

The problem of educational planning is further complicated by 
anticipated fast increases in participation rates, especially in those coun¬ 
tries where the child population growth is expected to be large. 

In Table 4 the school enrolment ratios for the first level of educa¬ 
tion for these countries for the years 1960 and 1965 are given. From 
this table it is observed that the participation is not full in any country. 
The estimates presented in the table are the upper limits of Ih© num¬ 
bers in the school-going population for corresponding years. From the 
trend of enrolment from 1960 to 1965 it can be concluded that in most 
cases by 1980 enrolment will be much higher as compared to that in 
1960. The reversal of the trend in participation in Thailand, for 
example, has been imputed to schooling facilities not being able to 
catch up with population growth.” 


‘Prom Panitchapadhi, Porn Udompong and Vtjit Sangiongs: Population 
Labour Force Growth in Thailand. Paper presented to Regional Seminar 
on Interrelation between Population and Manpower Problems, Bhnffkok, 
Thailand, 1971. , ■ . 
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TABLE 4 


School Enrolment Ratios for the First Level of Education for Some ECAFE 
Countries for the Years 1960 and 1965 


Country 

1960 

1965 

Australia 

78 

76 

Cambodia 

44 

53 

Ceylon 

NA 

60 

India 

34 

40**** 

Indonesia 

42 

45*** 

Iran 

28 

33* 

Japan 

62 

57 

Republic of Korea 

60 

63 

Mongolia 

40** 

NA 

Nepal 

8 

15 

Philippines 

56 

65*** 

Ryukyu Islands 

96 

60 

Taiwan 

67 

62 

Thailand 

59 

48 


♦for 1966 **101 1961 ♦•♦for 1964 •♦♦♦for 1963 

SooBOH: UNESCO Statistical Year Book, 1968, United Nations, Paris, 1969* 


We notice a reversal in the case of Australia. Japan. Ryukyu Is¬ 
lands and Taiwan. These reversals have been brought about by un¬ 
even growth in the various age segments of the population over time 
resulting in variations in the first level of education age group and the 
population aged 5-14 which has been utilized to calculate the enrol¬ 
ment ratios. It would have been better if the enrolment ratios had been 
calculated by dividing the number of children in the first level of edu¬ 
cation by the corresponding susceptible population in the age group. 
But since there could be early entries and late withdrawls from the first 
level of education and also because the corre.sponding population in 
the susceptible ages are not usually readily available, UNESCO has 
been forced to present the enrolment ratios as for example in Table 
2.5 of the UNESCO Statistical Yearbook, 1968, 

The formulae presented by us in this note may be utilized to 
arrive at ratios which are more comparable over time and space, 

The growth in participation rate may be quite high when the ini- 
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k I Hence the probtan to 

“"“fries, which mcMentany have a 
potenW tor a large powth in child population, la tremendous 

The estimates given m this paper may be taken by the education 
planners m the respective countries as the possible course of the burden 

so?T T “n gear 

their social and economic development plans accordingly 


Institute for PopuhZ7Sies tbe International 

UN®or'p^is!''^96^9''‘^ M,n,ods and 4.mimptions, 
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History of Educational Psychology in 
the U.S.A- during 1880-1940 

Amrit Kaur 


The author traces the origin and develop¬ 
ment of educational psychology in the U.S.A. dur¬ 
ing the period 1880-1940, in three phases’, (i) 
the origin, (ii) educational psychology during 
1900-1918, and (Hi) educational psychology dur¬ 
ing 1918-1940. 


It is always difficult i£ not impossible to set a definite date for the 
beginning of a movement, point of view, or area of study because the 
thinking or pronouncements of any man are inevitably affected by those 
who preceded him. Yet, for practical purposes it is sometimes desir¬ 
able to establish somewhat arbitrarily as a point of reference a date 
or period when a given subject, point of view, or emphasis began to 
become clearly delineated and to take form. 

Educational psychology, that branch of psychology which is con¬ 
cerned with learning and teaching, although paralleling to some de¬ 
gree the course of events that have taken place in general psychology, 
has had its own unique history (Blair, 1948). According to Schoeppe 
(1958) educational psychology can be traced back to Aristotle. But 
the science of educational psychology stems from the work in Europe 
of Pestalozzi, Herbart and Froebel, who attempted to ‘psychologize’ 
education by revising the methods of presenting subject-matter. 
Modern experimental psychology, however, really began in the United 
States about the turn of the present century (Schoeppe. 1958). Accord¬ 
ing to Gates (1942): "As a definitely recognized field of specializa- 
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tioD.. educational psychology has only a short history. Many persons 
thinV of it as beginning with the appointment of Edward L. Thorndike, 
Charles H. Judd, Lewis M- Terman. and others to definite university 
posts to cultivate the field. These men began their work in the field 
shortly after 1900.” 

I The Origin of Educational Psychology (1880-1900) 

The origins of educational psychology lie imbedded in the history 
of psychology as a whole, and in the types of philosophical thought 
about learning and human behaviour that preceded experimental in¬ 
vestigation (Seagoe, 1960). Educational psychology is a study of the 
learning-teaching process in its various ramifications. The need for 
some kind of educational psychology, therefore, seems to have been 
felt with the opening of the first normal school in the United States 
(Roback, 1952). The first manual for teachers Lectures on School- 
Keeping, was brought out by S.R. Hall in 1829, and was reproduced 
by the Dartmouth Press in 1929. A slender book of 136 pages, it 
contained some professional information of value to teachers, for S.R. 
Hall had opened the first normal school for teachers in the United States 
in 1823 in Concord, Vermont (Good, 1947). The Teacher (1883) a 
book twice the size of its predecessor’s was practically without a com¬ 
petitor in the field for a full decade and its popularity is evidenced by 
the fact that in a quarter of a century, it passed through twenty-five 
editions. The only other textbook to rival it, and soon to outdo it, 
was David Page’s Theory and Practice of Teaching, which since 1847, 
when it was first published, appeared in numerous editions or reissues 
(Roback, 1952). 

Edward Brooks (1831-1912), who was a pedagogue in the more 
modern sense also caught the new spirit of teaching in his Mental 
Science and Modern Culture, a book of over 500 pages, which he pub¬ 
lished in 1883. It could serve as a psychological textbook too, for it 
treated the very subjects usually found in such works, but the applica¬ 
tions to teaching were tlie chief purpose of the book, and when the 
author assumed the office of superintendent of public schools of Phil¬ 
adelphia, his work became the standard, text for normal schools and 
other training institutions for teachers (Roback, 1952). 
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The first compendium to be actually labelled Ediiccitional Psycho¬ 
logy was a booklet by Louisa P. Hopkins, which came out in 1886. 
Although containing less than a hundred pages, the outline, for such 
it was. introduced the psychological applications to education more ex¬ 
plicitly than some of the larger volumes (Roback, 1952). 

G. Stanley Hall {1844-1924). According to Boring (1950), “Hall 
was the pioneer of education psychology”. Boring goes on to say, 
“T aTnp. fi and Dewey gave educational psychology its philosophical sanc¬ 
tion, but Hall’s compelling dynamism was what got it started ”. Edu¬ 
cational psychology is a development which began with the 1880’s and 
Stanley Hall had a great deal to do with what happened at first (Bor¬ 
ing, 1950). Although the influence of G. Stanley Hall has been most 
directly felt in child psychology, he deserves mention in a discussion of 
the liistory of educational psychology (Watson, 1961). 

From the 1880’s onward as a well known psychologist, as an 
academic leader in his capacity as President of Clark University, and 
as a promoter of worthy causes in psychology. Hall exerted an influence 
which overrode considerably the theoretical weaknesses inherent in his 
own research (Watson, 1961). In 1881, Hall gave his immensely suc¬ 
cessful lectures to teachers (Boring, 1950). In 1882 he was offered a 
lecturership in psychology at Johns Hopkins University. In 1883, Hall 
published the first of his papers using the questionnaire to investigate 
•the minds of children. This was followed by a series of studies, some 
carried out by him and his students but more carried out by others 
(Watson, 1961). In 1884, Hall was made a professer of psychology 
and pedagogics, psychologic and ethical theories, physiological psycho¬ 
logy, history of philosophy and education (Ryan, 1939). In 1891 Hall 
founded The Pedagogical Seminary now called Journal o/ Genetic 
Psychology. In 1894, he printed the first of a series of questionnaire 
syllabi to be used in securing information from children. His import¬ 
ant work is the two huge volumes called Adolescence', its Psycho¬ 
logy, its Relations to Physiology, Anthropology, Sociology, Sex, Crime, 
Religion, and Education (1904) by which he laid under obligation edu¬ 
cational psychologists to a great extent. This work coming at the 
time when psychology was supposed to be about to unlock the door 
to scientific education, had a tremendous vogue. Several printings, 
•one even as late as 1924, are an implication that there was solid mate- 
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rial, much in demand by child psychologists and educators, althou^ 
the condensed version which first appeared in 1906. under the title 
Youth, its Education, Regime, and Hygiene enjoyed even more issues. 
The following year Hall brou^^t out Aspects of Life and Education. 
a collection of article, revised, condensed or amplified with up-to-date 
bibliographies which was edited by Theodate L. Smith. In 1911, two 
large volumes of Educational Problems again pointed the dominant in¬ 
terest of Hall. In 1912 ‘an epitome of the published educational writ¬ 
ings of President G. Stanley Hall’ was published by G.E. Partridge 
under the main title Genetic Philosophy of Education (Roback, 1952). 

William James (1842-1910), James contributed to educational 
psychology through his ability as a public speaker and populariser 
(Watson, 1961). By the publication of his Briefer Courses in Psycho¬ 
logy and Talks to Teachers on Psychology (1897), James became 
known to teachers of every class. The lectures composing the little 
volume were only an episode in their author’s work, but having them 
to write, bis nature could tolerate no imperfection. And being in some 
measure an expression of his nature, they have been not only a 
model of popular science, but a power working everywhere for open- 
mindedness, sincerity, and modesty in thought about teaching (Thorn¬ 
dike, 1910). According to Watson, despite its mundane title his Talk 
to Teachers is a brilliant book, and is carmnaed with still pertinent 
practical suggestions on educational matters given in his usual vivid 
style (Watson, 1961). 

Thorndike considered James as a person bestowed with an extra¬ 
ordinary sense of fact (Thorndike, 1936). James won a place for 
hunself as an educational psychologist by the publication of his Prin¬ 
ciples of Psychology. This book published in. 1890, had a profound 
effect on the development of psychology as a natural science. In it 
he saw the mind in terms of its use in survival and in competition and 
thus carved out die beginnings of the so called functional approach to 
psychology. The ^ok itself is free of specific reference to educa¬ 
tional application. Rather it served as a source for others to draw 
implications for education. It performed what Morris so aptly called 
its jiarticulai function, that of a watershed initiating the flow of the 
future (Watson. 1961). 

.James Mckeen Cattell (,1860-1944). The influence of Mckeen 
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Cattell on educational psychology was more of a general character than 
was that of some of the other pioneers. He worked assiduously to¬ 
ward promoting all applications of psychology, including educational 
psychology. He organized journals (along with J- Mark Baldwin) 
The'Psychological Review, Psychological Monographs and Psychologi¬ 
cal Index: served as an editor of Science, American Men of Science, 
Scientific Monthly, and School and Society and was a founder of Psy¬ 
chological Corporation (Watson, 1961). 

It was in the area of mental tests that Cattell made his most 
direct contribution to educational psychology (Watson. 1961). In 
1890 he proposed a programme of mental measurement in the British 
journal Mind (Cattell, 1890). The tests he proposed measure acuity 
of sensation, rapidity of movement, simple judgment, and memory. 
By focussing his attention on the field of testing various mental func¬ 
tions in a large scale, he thereby added a new branch, viz., differential 
psychology. He supported the educational innovation of teaching the 
youngsters to read whole words first, rather than letters, on the basis 
that short familiar words require no more lime to read than single 
letters (Roback, 1952). 

John Dewey (1859-1952). The sheer diversity of the many con¬ 
tributions of Dewey has to some extent obscured his very real gift to 
educational psychology. The fact that Dewey performed little or noth¬ 
ing in the way of data research also strengthened the tendency to mini¬ 
mize his furtherance of educational psychology (Watson, 1961). 

The new orientation of experimental psychology was ushered in 
by John Dewey, in 1889, through his (and J.A. McLellan’s) Applied 
Psychology, which was at bottom, a textbook setting forth the principles 
and practices of education. His (and McLellan’s) The Psychology 
of Numbers (1895) is again a pedagogical work, a treatise with re¬ 
ference to the teaching of arithmetic. Dewey’s later books deal directly 
with education (Roback, 1952) such as Moral Principles in Educa¬ 
tion (1922), The Way Out of Eduaitional Confusion (1931), Experi¬ 
ence and Education (1938). 

Dewey’s fullest expression of functional psychology mmp. in his 
article ‘‘The Reflex Arc Concept in Psychology” (1896) (Watson, 
1961), in which he says, “What is wanted is that sensory ‘stimulus’, 
central connections and motor stimulus responses shall be viewed, not 
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as separate and coniplele entities in themselves, but as divisions of 
labour, functioning factors, within the single concrete whole now de¬ 
signated as the reflex arc” (Dewey. 1896). 

The first consequences of the new movement of functional psycho¬ 
logy were the furthering of animal psychology and educational psy¬ 
chology. In 1900, Dewey made his presidential address before the 
American Psychological Association on ‘Psychology and Social Prac¬ 
tice’, a plea and a programme for educational psychology. Dewey 
was made director of the new School of Education at Chicago in 1902- 
Then in 1904, Teachers College called him away where he remained 
until his retirement in 1930 (Boring, 1950). Many of Dewey’s con¬ 
tributions had been to the area between the philosophy of education 
and psychology in which he would draw upon both fields. In How 
We Think (1933) he discussed the use of intelligence and an intellect 
method assimila ted to the behaviour of the individual as be solves his 
problems. ■ !'*' 

It was through the work of these pioneers that educational psy¬ 
chology was founded. 

Other Closely Related Developments 

The Beginning o/ the University Study of Education and Appear¬ 
ance of Graduate Schools. What was apparently the first department 
of education, the Department of the Science and Art of Teaching, 
was founded at the University of Michigan in 1879. This was followed 
by the establishment of a Department of Pedagogy at the University 
of Washington in 1881 and similar departments at the University of 
North Carolina and at Johns Hopkins University in 1884. Teachers 
College of Columbia University was founded in 1888- The University 
of Chicago was organized in 1900. In 1896-97 the United States Com¬ 
mission of Education reported that 220 out of 432 institutions of 
higher learning offered courses in pedagogy (Watson, 1961). 

Courses in Educational Psychology. The first normal school in 
the United States, which was founded at Lexington, Massachusetts in 
1839, had among its courses one called ‘Mental Philosophy’ which 
was in reality a course in psychology. The normal school at Oswego, 
New York which was established in 1863 had at ■■the very outset a 
course entitled ‘Child Study’ (Crabb. 1926).,, In 1866 the normal 
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department of the University of Iowa offered a course in mental philo¬ 
sophy as did also the normal department of University of Missouri in 
1869 (Luckey, 1903). In 1870. a course entitled ‘Child Psychology’ 
was required of all students enrolled in the Bridgewater, Massachusetts, 
normal school (Robinson, 1930). The Department of Pedagogics of 
the University of Indiana was clearly offering a course in educational 
psychology in 1886. The normal department of the University of 
North Carolina was offering a course entitled ‘Methods of Culture- 
Educational Psychology’ in 1886 (Luckey, 1903). 

In educational circles in the late 1880’s the need for courses in 
educational psychology was beginning to be voiced explicitly by edu¬ 
cators (Watson, 1961). In 1888 in San Francisco, the meeting of 
the National Education Association devoted considerable attention to 
educational psychology and its role in the training of teachers- 
At this meeting Baldwin stressed the value of educational psy¬ 
chology for placing the teacher in a position where he can better 
understand the pupil, and hence, more intelligently lead him (Baldwin, 
1888). During 1890’s courses entitled ‘Educational Psychology’ were 
offered by the pedagogical departments of practicably all teacher 
training institutions- But upto the end of the 19th century the term 
child psychology was used more often than educational psychology. 

Educational Journalism. Educational journalism was born in 1818 
when Albert and John V. Picket of New York brought out The Acad- 
emician, a sixteen page semi-monthly. It ran for only 25 numbers. It 
presented a psychological theory of education based upon the doctrines 
of Bacon and Locke. It reviewed for its readers the ideas of Pesta- 
lozzi, Fallenberg, and Lancaster, all of whom were then living, and 
gave the practical advice to teachers and published school news. A 
few years later, William Russell formulated the American Journal 
of Education and this was continued under the title American Annals 
Off Education by William C- Woodbridge. The Common School Assist¬ 
ant (1836) edited by J.O. Taylor at Albany was privately supported but 
was distributed to the public school teachers. In 1839 H. Bernard 
began to issue the Connecticut Common School Journal and Horace 
Mann the Common School Journal for the teachers of Massachusetts 
which besides spreading educational information published the plans 
of teaching (Good. 1947). 
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Measurement. Before 1900 there were only occasional instances 
of measurement of growth. These were concerned witli increments in 
size usually height and weight. Perhaps the earliest recorded series 
of observations is that made by Montbeillard on die height of his own 
son from birth, in 1760, to 18 years (Scammon, 19271- Observations 
of the behaviour of children were even more rare and were usually 
based on diary notes which had been made on one or two infants, as 
observed by a close relative, and only for the first year or so of life. 
Notable among these observations are by Moore (1896) and Shinn 
(1907). 

One of the first attempts in the United States to make systematic 
the physical and mental growth of children, and the intercorrelation- 
ships and dependencies of various aspects of growth was by Bird T. 
Baldwin. J.M. Baldwin’s Mental Development in the Child and the 
Race (1894) was one of the most ambitious treatises in child psycho¬ 
logy for that period, a pioneer piece of work stimulated by his father¬ 
ly interest in his two litUe girls. There were formal examples, or at 
least observational data, on right and left handedness, on speech, 
colour perception, suggestion, imitation, all correlated with findings in 
folk and social psychology. 

Objective measurement in education had its beg inning with the 
publication of two papers on achievement in spelling, written by J.M. 
Rice (1897) in which he proposed that uniform spelling tests be given 
to students (Rice, 1897). His proposal attracted much attention and 
stimulated much discussion mostly hostile. Thus the groundwork 
was laid for the great surge in scientific research which charaterized 
the first quarter of the 20th century. 

II. Educational Psychology During 1900-1918 

It was at the turn of this century that educational psychology be¬ 
came distinct from pedagogy and from chUd study. Thorndike’s 
Educational Psychology was published in 1903, and the very next year 
his Mental and Social Measurement was published in which he consi¬ 
dered measures of central tendency, variability, and correlation and so 
made available to the student an understanding of the treatment of 
data which was beginning to flow in increasing amounts from labora- 
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tory and the classroom. The test movement paralleled educational 
psychology providing the latter with its important tool. 

By 1910 educational psychology had become the general psycho¬ 
logy of Ippr ning , motivation, emotion, heredity and environment, per¬ 
sonality and individual differences, some of it derived from the use of 
tests and the rest of it taken over bodily from experimental psychology 
(Boring, 1950). 

Edward Lee Thorndike (,1874-1949). It is. however, in the work 
of Thorndike that educational psychology first took form as a consis¬ 
tent and relatively well rounded body of knowledge, based on experi¬ 
ment and observation, and having always as its final basis of reference 
the actual behaviour of a human being undergoing the stimulus of a 
definite situation (Leary. 1924). R.I. Watson considers Thorndike to 
be the first man to deserve to be called an educational psychologist 
in the modern sense of the word (Watson, 1961). According to 
Tolman, “The psychology of animal learning, not to mention that 
of child learning, has been and stil is primarily a matter of agreeing or 
disagreeing with Thorndike, or trying in minor ways to improve upon 
him. Gestalt psychologists, conditioned-reflex psychologists, sign- 
gestalt psychologists, all of us here in America seem to have taken 
Thorndike, overtly or covertly as our starting point” (HUgard. 1956). 

Thorndike spent almost his entire academic life at Teachers 
College. Columbia University, where for over forty years he laboured 
on problems of educational psychology. In 1903, came out his Edu¬ 
cational Psychology, which in his own words, “attempts to apply to a 
number of educational problems the methods of exact science” (Thorn¬ 
dike, 1903). He goes on to say, “The science of education when it 
develops will like other sciences rest upon direct observation of experi¬ 
ments on the influence of educational institutions and methods made 
and reported with qualitative precision.” 

Thorndike systematized the study of learning. His Elements of 
Psychology (1905) contained his formulation of a variety of ‘laws of 
learning’, exercise, ellect and readiness. He tested and elaborated 
concepts about learning in terms of school situations. In his three- 
volume edition of Educational Psychology (1913-14), he says, “both 
theory and practice need emphatic and frequent reminders that man’s 
learning is fundamentally the action of the laws of readiness, exercise. 
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and effect.” Thorndike’s system has sometimes been called 'bond 
psychology’ or simply ‘connectionism’, as such it is the original sti¬ 
mulus-response or S-R psychology of learning (Hilgard, 1956). 

From the very beginning of bis career down to the present time, 
Thorndike has been a very influential figure in the field of educational 
psychology. His Educational Psychology was for many years both a 
pioneer and a standard work in the field. During 1898-1940, he wrote 
441 books, monographs, and articles, most of which dealt with some 
aspect of the psychology of education (Thorndike, 1940). 

Charles H. Judd (1873-1946). Sharing with Thorndike the 
honour of being a pioneer educational psychologist was C.H. Judd. 
He was a prominent figure in educational psychology. His Genetic 
Psychology for Teachers was published in 1903 which as he himself 
says was written to acquaint teachers ‘‘with the spirit and results of 
the scientific study of mental development” (Judd, 1902). In this 
book he tried to show how learning to read or write is a process of 
social inheritance. Judd summed up his twenty-two years at Chicago 
as the Administrative Officer in School of Education by saying; 

During the twenty-two years that I have been in Chicago, I have 
been able to carry on four lines of scientific work in the field 
of educational psychology. First, I have shared in the analysis of 
reading to whi^ Department of Education has given much atten¬ 
tion. Secondly, I made an effort in 1915 to formulate and discuss 
the major psydiological problems which arise in high-sdiool educa¬ 
tion. Thirdly, I have done some experimental work dealing with 
number consdousness. Fourthly, I have taken the first step in the 
direction of formulating the social psydiology on the basis of whidi 
I believe all sound education must ultimately rest (Judd, 1932). 

It was in the field of reading that his work was particularly out¬ 
standing. 

Lewis M, Terman. Terman, another early pioneer in the field of 
modern educational psychology, published his first article in 1904. 
This was followed by numerous articles dealing with gifted or retarded 
children, and finally in 1916 appeared his monumental book. The Mea¬ 
surement of Intelligence and now famous Stanford-Binet Scale. 

Other educational psychologists who contributed to educational 
psychology during this period were A.T. Gates, S-L. Pressey and Frank 
N. Freeman. 
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Other Developments 

Measurement. It is ialeresting to note that whereas many of the 
roots of the scientific study of education are to be found in Europe, 
it was the combined effort of educators working in America which 
gave impetus to the measurement movement in education, and to the 
scientific study of educational problems, ultimately leading to the estab¬ 
lishment of educational research bureaus first in connection with city 
school systems, then in colleges, universities and state departments of 
public instruction, and later by professional groups. Psychological 
testing in the Army in 1917-18 dramatized the possibilities of educa¬ 
tional research. 

Early in the 20th century there was widespread interest in objec¬ 
tive tests and measurements. In 1902, Thorndike, influenced by Boas, 
Cattell and others, pubished the first book dealing directly with the 
subject of measurement to make generally accessible the statistical 
approach to the problems of education, sociology, economics and 
anthropology. The first state department of education to establish a 
bureau of tests and measurements was that of Wisconsin in 1916. 

Intelligence Testing, Thorndike sorted out three types of intel¬ 
ligence, the abstract, the mechanical and the social. Goddard, Terman 
and Kuhlman introduced the Binet tests in the United States. In 1916 
Terman extended and modified the Binet Scale to be used in the United 
States. Terman summed up his contribution in this area by saying: 

I am fully aware that my researches have not contributed very 
greatly to tlie theory of mental measurement or problems of less 
theoretical significance; but of importance for the usefulness of tests 
and for the psychology and pedagogy of individual differences, I 
think I have made contributions of value (Terman, 1932). 

Achievement Testing, The achievement testing movement is com¬ 
monly dated from the work of Thorndike and his students. Stone, 
a student of Thorndike, published his Arithmetic Test in 1908, (Stone, 
1908) which is considered to be the first standardized achievement 
test. In 1909 Courtis published his Arithmetic Tests( Courtis, 1909). 
Thorndike’s handwriting scale appeared in 1910- The other tests pub¬ 
lished before 1916 were Hillegas Composition Scale (1912), Ayre’s 
Handwriting Scale (1912), Buckingham Spelling Scale (1913) and 
Starch’s Reading Tests (1915). From 1917 onwards the development 
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of tests was so rapid ttat by 1928, just two decades after the appear- 
ance of the first standardized test, nearly 1300 standardized tests had 
been catalogued (Monroe, et al, 1928). 

Child Psychology. Child Psychology is, frequently grouped with 
educational psychobgy, but it should be given a separate place or else 
combined with genetic or developmental psychology. Here the 
pioneers are Hall and Baldwin. In the early days of Clark, child psy¬ 
chology flourished under Burnham and Chamberlaine along with peda¬ 
gogy (Raback, 1952). Many if not most of the experiments which 
were conducted in the Clark Laboratory were along the lines of child 
psychology. National Education Association found a section for child 
study in 1880 (Boring, 1950). Even at the turn of the 20th century 
the term child psychology was very frequently used for educational 
psychology. In Baldwin’s Dictionary oj Philosophy and Psychology 
(1903) Rand found about 400 items to list under child psychology 
but none to list under educational psychology (Baldwin, 1903). 

By 1918 educational psychology had been established as an im¬ 
portant field of research and its period of incubation drew to a close. 

in. Educational Psychology During 1918-1940 

The establishment of the American Association for Applied Psy¬ 
chology was the signal for giving educational psychology a slightly 
different orientation from that which it had commonly had in the past.* 
The term ‘educational psychology’ according to former Dean James 
E. Russell of Teachers College was coined when Throndike was given 
a faculty appointment at Teachers College, and certainly Thorndike’s 
name had been associated continuously with educational psychology 
since the beginning of the century. However, psychology was applied 
to educational problems long before Thorndike’s day. 

When Thorndike came on the scene he contributed to an expir¬ 
ing movement, then known as child study, and his little known volume 
on The Human Nature Club is addressed to that group. This early 
book contains the germ of his later development and exposition of 
Instinct, Fatigue and Individual Ififference topics which have been the 

^Address o£ the retiring Vice-President of Educational Section of the A.A,A,P. 
read at Columbus, Ohio, on 6 September 1938, 
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backbone of educational psychology during all the intervening years. 
Thorndike’s educational psychology was added to and modified by 
two new movements almost simultaneously about 1926. One was 
precipitated by G. Watson in an article in Journal of Educational Psy¬ 
chology (December, 1926) entitled ‘What should be Taught in Edu¬ 
cational Psychology?’ in which he pointed out the neglect of certain 
important topics; namely those dealing with personality adjustments, 
emotion, which might provide teachers with a more profound under¬ 
standing of their pupils as individuals, rather than with how children 
learn isolated bits of subject-matter. The Gestalt movement coming 
from Germany penetrated educational psychology in the United States 
at about the same time in a book by R.M. Ogden Psychology and Edu¬ 
cation (1926) and later by R.H. Wheeler Principles of Mental Deve¬ 
lopment published in 1932 (Symonds, 1939). 

It was during this time that educational psychologists tried to 
apply the scientific method to the study of problems they considered 
important to the educative process: they developed methods to investi¬ 
gate such problems and theories to explain the findings and they modi¬ 
fied methods and theories as new findings required it. Thorndike, 
Terman, Gates, Freeman and others attempted to build a scientific 
educational psychology, providing education with facts and laws which 
might serve as a basis of a definite technology. 

Other Developments 

Intelligence Testing. As a field of study and application educa¬ 
tional psychology received considerable stimulation during the 1920’s 
from the development of the intelligence test arising from the work 
of Binet and those who came after him. Compulsory school attend¬ 
ance, the increase in the length of the school period; and the increasing 
number of backward students in the schools created a favourable situa¬ 
tion for the avid use of Stanford-Binet (Watson. 1961). Stanford- 
Binet which first appeared in 1916 (Terman, 1916) was revised in 1937 
(Terman and Merrill, 1937). The idea of “g” which is often inter¬ 
preted as ‘general’ intelligence originated witli Spearman in 1927. The 
same year, Thorndike criticized intelligence tests for their ambiguity 
in content, the arbitrariness of the units used for the scores, and 
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for the ambiguity of the significance of any score. He attempted to 
remedy these defects by developing the CAVD test, comprehension, 
arithmetic, vocabulary, and following directions (Thorndike et ah, 
1927). 

Group Testing. The major early development in group testing 
was the invention, standardization, and use of Army Alpha and Army 
Beta during World War I, which were used in selecting army recruits. 
The group intelligence tests were applied to school problems in 1920’s. 
The Otis Group Intelligence Scale appeared in 1918 and The Terman 
Group Test of Mental Ability and The Haggerty Intelligence Exami¬ 
nation. Delta n, both appeared in 1920. Both CAVD Intelligence tests 
appeared in 1927. Group testing of intelligence was established as an 
important phase of educational psychology by the beginning of the 
thirties (Watson, 1961). 

Achievement Testing. It was not until the publication of the Stan¬ 
ford Achievement Tests by Kelley, Ruch and Terman in 1922 that 
comparable measures of achievement in several school subjects be¬ 
came possible. By 1927 a sufficient number of forms of this battery 
of tests were available for growth studies in the various elementary 
school subjects. 


^ Reading Achievement, In order to measure growth over a 
period of time several comparable forms of a test are needed. This 
requirement was first met in measuring achievement in reading when 
Thorndike and McCall published their reading scale in ten for ms in 
1920. As the results of scientific studies of rbading became available, 
various efforts were made to develop valid reading programmes. The 
product of such efforts is exemplified in reports on reading in 1925 
(NSSE, 1925) and 1936 (NSSE. 1937). One of the most elaborate 
efforts to organize a reading programme on the basis of scientific studies 
a.ppeared in 1939. Gray studied , the results of scores of investiga¬ 
tions relating to growth in attitude and traits, to children’s interests in 
readmg and to growth in specific phases of reading (Gray. 1939). 

Courses in Educational Psychology. In 1919 Freeman said. “If 
one asks what the course in educational psychology is. the reply must 
things as there are institutions giving it” (Free- 
man. 1919). Deyoe (1934) has summed up the trends in the courses 
in, Psychology and Education which were included in the prescribed 
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TABLE 


SiAJect 


Number and Per Cent of Institutions by Periods 


Psychology- 
general and/or 
educational 


1902 - 1903 1912 -1913 1922 - 1923 1932 - 1933 

Elem. Sec. Elem. Sec. Elem. Sec. Elem. Sec- 

44 7 43 13 4 23 32 30 


No. % No. % No. % No. % 
42 95 7 100 43 100 12 92 


No. % No. % No. % No 
41 100 23 100 3 97 29 


% 

97 


portions of the curricula for the preparation of elementary .school and 
secondary school teachers in state normal schools and teachers* colleges. 

Using 1927-30 as the base years. Gates analysed various studies 
concerned with the programme of courses in educationa.1 psychology 
in representative teacher training institutions. As Gates indicates, the 
expansion of courses considered mainly of developing as separate 
courses some of the topics formerly treated more briefly in the gene¬ 
ral courses in educational psychology (Watson, 1961). 

Textbooks. One of the early studies of the content of educa¬ 
tional psychology as revealed by standard textbooks in the field was 
conducted by Worcester who mentions the five standard textbooks of 
the 1920’s to be by Starch. Gates, Strong. Pyle and Seashore (Worces¬ 
ter. 1927). A study by G. Watson in 1926 showed books by Starch, 
Gates, and Strong to be most widely used at that time (Watson, 1926). 
In 1931 the texts used in courses on educational psychology were those 
written during the 1920’s. During 1930’s textbooks on educational 
psychology were those of Pressey. Stroud, Cuff, Skinner, Commins, 
Judd, Douglas. Trow and Garth. 

Child Development. One of the first systematic studies of physi¬ 
cal and mental growth in a variety of its manifestations was carried 
on under B.T. Baldwin, Director of Iowa Child Welfare Station from 
1917 to 1928. In 1921, Baldwin published a classic study of the physi¬ 
cal growth of children with primary emphasis on anthropometric mea¬ 
sures. He worked out the growth curves of these measures including 
some for individual children, repeatedly measured. The technique of 
longitudinal study was followed at various other .institutes of child 
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weKare which began to function throughout the country during these 
years (Watson, 1961). The Society for Research in Child Develop¬ 
ment was organized in 1935 under the initial sponsorship of the 
National Research Council Committee on Child Development. The 
Society publishes Child Development and Monographs of the Society 
for Research in Child Development and Child Development Abstracts 
and Bibliography. 

Conclusion. During this period there was an overwhelming em¬ 
phasis in educational psychology upon the practical application of psy¬ 
chology. Theoretical issues were neglected. The field of educational 
psychology had become very complex because of the extension of its 
scope (Watson, 1961). By the end of the period under consideration 
the number of educational psychologists had greatly increased. It al¬ 
ready had become impossible to place a few of them on to a pedestal 
by themselves. 
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Effect of Group Processing on MMPI 
Scores of a Group of Tribal Adolescents 


Sukumar Bose 


Group processing in a physical education 
programme has been claimed to be potent in 
creating a suitable field for social learning to 
generate adequate forces for changing the per¬ 
sonality modes of regular participants, since 
through a continuous conditioning they develop, 
a readiness to take on the attitudes of co-particii 
pants and learn to recognise the interrelationships 
of different roles in teamwork. The set of res¬ 
ponses are so regulated by rules that the correct 
attitude of one will draw out the appropriate 
attitudes of the other due to reflexiveness, and 
thus the participants learn to adjust in the process 
and influence others, reciprocally. With the above 
frame of reference, the study reported here aims 
at evaluating the efficacy of group processing in 
changing the attitudes and improving the adjust¬ 
ment status of a group of tribal adolescents in the 
Darjeeling Hills, as detected by comparing their 
pre- and post-programme participation MMPI 
scores. 


Changing the forces impinging upon an individual in his field of 
relationships is a way of bringing about changes in the individual 

This paper is based on the author's unpublished tlocioval thesis done under 
Dr. Sinha of Calauta University. The author is grateful to Professor 
Shib K. Mitra and Professor S.K. Bose for their valuable criticism in pre¬ 
paring the paper. 
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(Lewin, 1935). During interactions in social acts or contexts every 
participant gains inner experience to become aware of his relations 
gradually to that act, as a whole, and to other individuals as his co- 
participants His behaviour is modified under the influence of re¬ 
actions and interactions of the individuals who are carrying on the 
social act. “The evolutionary appearance of mind or intelligence 
takes place when the whole process of experience is brought within 
the experience of any of the separate individuals implicated therein, 
and the said individual’s adjustment to the process is modified and 
refined by the awareness or consciousness which he has thus of it or 
due to ‘reflexiveness’, i.e., turning back of the experience of the in¬ 
dividual upon himself” (Mead. 1934). Experiments conducted in 
the line revealed that while partieij^ting in a social act the participant • 
becomes involved in a social process to be influenced by the attitude 
of others favouring adjustment to that process (Kiitner, et ah, 1954; 
Williams, 1959). 

Living in a democratic society, man is expected to promote demo¬ 
cratic relationship with family, friends, and neighbours by participat¬ 
ing in community life. Children in their school life get the said oppor¬ 
tunity in physical education classes particularly, as it stresses fuUy on 
learning by doing. Obviously, through formal and informal group 
activities the participants get chances to enter in learning situations 
that are helpful in acquiring concepts, attitudes, and skills of demo¬ 
cratic life. The activities selected for physical education programme 
in school, in the National Plan for Physical Education (Union Minis¬ 
try of Education, 1956), provide the wiy in which the participants can 
function in relation to another in working to a common goal that was 
laid down in the Secondary Education Commission Report—“co- 
curricular participation for educating the group for democratic living” 
(Union Ministry of Education, 1953). 

Physical education is now a part of general education using the 
process, objectives, activities and methods that have been defined and 
re-defined in efforts to adopt them both to cultural change and to 
greater knowledge (Kozmau. 1951): it has been recognised, too, as 
social education aligned with domcratic values particularly due to its 
group processing effect (LaSalle, 1946). It may be described as a 
good method to prepare children of a country of social and cultural 
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diversities as a skillful hand of one community under the symbolic 
unity—Nation—and experimental evidence in favour of this unifying 
and integrating effect has been already proclaimed by the U.S.A. 
authorities (Hale, 1959). 

Group processing in a physical education programme has been 
f ]gimRri as being potent in creating a suitable held for social learning 
to generate adequate forces for changing the personality modes of re¬ 
gular participants; since through a continuous conditioning they deve¬ 
lop a readiness to take on the attitudes of co-participants and learn 
to recognise the interrelationships of different roles in team-work. The 
set of responses are so regulated by rules that correct altitude of one 
will draw out the appropriate attitude of other (Mead, 1934), due to 
reflexiveness, and thus the participant learns to adjust in the process 
and influence others, reciprocally.. Under the above frame of reference 
the present study aims to evaluate the cflicacy of group processing 
to change attitude and improve adjustment status of a group of tribal 
adolescents of Darjeeling Hills,'* as would be delected by comparing 
their pre- and post-programme participation MMPI scores. 

Procedure 


Programme Selection 

The physical education programme selected for present study was 


*"In West Bengal, the hill district Darjeeling lies between 26'31" and 27°13' 
north latitude and between 8759’ and 88"53' cast longitude. Tor econo¬ 
mic and fecurity reasons a considerable number o£ tribal people, mainly 
Lepcha, Nepalese, and Bhutea, entered tliere from the neighbouring areas 
under the invitation of British people in or about 1840 as immigrants and 
gradually accepted Indian citizensliip. According to the last published Census 
Report tliere were 267,476 Nepalese, 19,41.5 Bhutcas, and 14,872 Lepdias. 
They had a common Mongoloid origin and their original religion was Po- 
onism or Nature wor-diip. Their speaking dialects were different. Be¬ 
cause of their common leligious mode, racial origin, socio-cultural modes, 
and recent acceptance of a common vernacular they may be described as 
an etlinic group, who may have certain common personality characteristics, 
the modes ol which can be traced in a distribution of their personality 

variants (Linton,1945; Linton,1949).for developing and uiiderstand- 

iug about what is distinctive in them or relatively universal in them. 
During adolescence diffeient detciminants of personality become crystal¬ 
lised (Linton,1949), at least remain in a state lor appraisal." (Bose,1971). 
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composed of a list of highly organised group activity bound by rules 
and regulations approved by national bodies and prescribed by the 
Committee on National Planning for Physical Education. 1956, for 
school children. The list included major games, small area games, scout¬ 
ing, athletics, ralley, camping and educational tour; wherein regular 
participation implied a regular conditioning to obey a set of rules and 
regulations favouring democratic living, and where success depends 
on a successful team-work. The list being placed before a group of 
fifty professional men connected with relevant teaching activities at 
different levels and sectors were evaluated as helpful in inculcating the 
following qualities, necessary for democratic living: 


AcUyilies 

Qualities as Processing Outcome 


Self- 

assessment 

capacity 

Group 

belongingness 
and loyalty 

Understand¬ 
ing others 
and sharing 
others 

Games and Sports 

94% 

96%' 

88% 

76% 

Scouting 

90% 

94% 

86% 

72% 

Camping 

78% 

72% 

94% 

94% 

Rally • 

53% 

51% 

58% 

72% 

Educational Tour 

52% 

54% 

64% 

66% 


The list thus selected was programmed according to school rou¬ 
tine, round the year, and necessary arrangements were made, as pre- 
requisities to conduct the experiment proper, to orient some key-per¬ 
sons who would help to conduct group processing experiment in ques¬ 
tion. 


Orientation of Key-Persons 

The experiment concerned was required to be conducted in the 
actual social situation with key-persons in the group, active to control 
group actions aiming at a comprehensive goal (Viteles, 1953). Further, 
as permissible in ‘action research’ (English and English, 1958), the au¬ 
thor had the privilege to utilise the services of these key-persons to con- 


*See footnote 3 on the opposite page. 
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trol the experiment in achieving useful results and to effect improvement 
in the on-going process related to regular programme participation in 
question- The author used his prerogative* to orient fifteen teachers 
with certain basic and essential requirements (Kozman, 1951) of re¬ 
quired type of key-person. Those teachers were^^ither officers of 
Auxiliary Cadet Corps, or of Bharat Scouts, or trained teacher in phy¬ 
sical education with coaching proficiency in games and sports. They 
were connected with the schools which were selected later by the author 
as venue of the experiment. After necessary orientation, by the author, 
they were provided with a highly useful chart (Kozman, 1951) and a 
list of physical education activities, compiled by the author. 

Selection of Tribal Adolescent Group 

With the help of enthusiastic heads of institutions, tribal adoles¬ 
cents were enrolled for the purpose of experiment from seven well'^ 


^Category 

I 

How to be conducted 

Time allotted 

Fixture 

A. Games and Sports 

Football, Hockey, 
Basketball, Track and 
Field events. Volley¬ 
ball, Lead-up Games, 
and Badminton 

B. Callsthentcs 

Vide Rule Book for 
Games Sc, Sports flBth 
Edition) YMCA Publi¬ 
shing House, Russel 
Street, Calcutta 

As taught 

H hour in each 
working days for 
Category A, B, 
and C 

A vs. B, 

AB vs. any 
team 

Inter- 

schools 

A v.r. B 
teams and 
AB versus 
AB teams 

C Scouting 

Vide Handbook for 
Tenderfoot, Second and 
First Class Tests, B-S. Sc. 
G, Publication, Govt- 
Place, Calcutta 

Also during week 
-fend or other 
holidays 


D- Trekking, Redly, 
Camping and Edu¬ 
cational Tour 

As taught 

During vacation 
or suUable holi¬ 
days 



‘District Officer for Physical Education 8c Youth Welfare, Darjeeling Dis¬ 
trict, and Asstt, State Organising Commissioner (Scouts) from 1958 to 
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equipped schools, in and around Darjeeling town, populated with tribal 
children and mostly with tribal teachers. The author during enrol¬ 
ment prepared a list of names of boys who expressed eagerness and 
interest towards regular participation in the programme after school 
hours, during holidays and vacations, and another list of names of boys 
with opposite nature. However, for obvious reasons, finally from each 
school a group of 10 willing children , and 10 unwilling children were 
selected. The former group had been named as Group A and the 
latter as Group B throughout the experiment. This grouping was in¬ 
troduced to test whether, willful participation and regimentation could 
produce, in the long run of .training, equivalent result. Thus seven 
willing groups with a total of 70 willing tribal adolescents and seven 
unwilling groups with 70 unwilling tribal adolescents were formed out 
of seven school-population for experimental purpose. 

Collection of Data 

With the help of Nepali version of adapted MMPI, processed by 
the author to conduct a socio-psychologipal survey of tribal adolescents 
of Darjeeling hills (Bose, 1971), personality scores of those 140 child¬ 
ren were collected. They were then subjected to group processing, 
as described under ‘programme selection’, round the year for a period 
of two years.' The programme was conducted- from 3.30 P.M. to sun 
down in usual working days and during holidays and vacations. Op¬ 
portunities were given to all boys for group participation in free dis¬ 
cussion to, develop spontaneity and receptivity; and there were ar¬ 
rangements to activate them in programme planning, after Haas (1948) 
and Kozman (1951), following role-playing technique in socio-drama. 
Throughout the period the author used to visit the venues during ex¬ 
perimental sessions, as per a,schedule, to scrutinise the progress of 
group processing and for solving queries of the key-persons to run the 
programme. After two years, the same MMPI was administered on 
the participants to'collect their personality scores.' 

The scores thus collected before and after programme participa¬ 
tion were then statistically compared to determine the effect of group 

'Late 1959 to the end of 1961. Programme .under Category D was spon¬ 
sored by tlie District Youth Welfare Council, Darjeeling. 
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processing. An attempt was made subsequently, after Slim (1958). 
to compare the MMPI scores of Group A and Group B as that stood 
at the post-participation stage only. Such comparison assumed that 
in case the group processing could raise tlie motivational status of 
Group B there would be statistically insignificant differences in bet¬ 
ween two groups of scores under comparison—of course, subject to 
the condition that the Means of post-participation scores of Group A 
should not be lower than the Means of pre-participation scores. 


Discussion on the Results 

TABLE 1 

Comparison of Pte and Post-Participation MMPI Scores of 140 Tribal Adolescents 


MMPI Items | 

Pre-participation scores 

1 Post-participation scores | 

1 Difference 

Morale 

M=111.06; SD=23.21 

M=1I8.13;SD=28.96 

t=3.24* 

df=13 

Social 

Adjustmeat 

M= 85.63; SD=19.71 

M= 89.96; SD = 19-53 

II II 

Family 

Relations 

M= 75-50; SD=14.36 

M= 83.06; SD=18.09 

t=3.87* 

df=9 

Emotionality and M= 84.50; SD«= 17.03 
Temperament 

M=. 88.38; 80=20-57 

t=1.62 

df=7 

Economic 

Conservatism 

M= 30.35: SD= 5.90 

M= 30-90; SD= 7.32 

t=0.69 

df=9 


^Difference is significant at 1% level. 


Regular participation in the programme processed the group 
by way of social learning in developing perceptual clarity of self¬ 
group relations by harmonising their attitudes, by lowering the degree 
of affective influences of prejudice and other elements contributive to 
intolerance. As a result, tlieir attitudes concerning legal and educa¬ 
tional system and the nature of their general adjustment were signifi¬ 
cantly changed—^as was evident in their morale scores (Table 1). In a 
controlled mini-community life their personality-flexibility increased 
also, as was indicated in SD concerned, and that helped to develop a 
more liberal attitude towards different social system and institutions 
around them—^relevant to present study. Social adjustment scores of 
the groups that spoke their attitudes towards social preferences, social 
mixing, and adapting with new order, along with their inferiority feel- 
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ings were basicaUy dependent on their tribal traditions and conven¬ 
tions. All those determinants of social adjustment created so serious 
impact on their personalities that the present processing failed to pro¬ 
duce any statistically detectable alterations. The results in Table 1 
indicated that simply isolating the small group of tribal children for a 
limited period of programme participation was not sufficient to mini- 
raise the overwhelming environmental influences significantly. Even 
then the post-participation mean values of social adjustment scores in- 
dicated signs of emerging effect of improvement. 

The family relations scores, under comparison, revealed a signi¬ 
ficant difference (Table 1) between relevant attitudes of the group 
during pre- and post-participation stages. Such change supported the 
efficacy of present processing in reducing the unresolved tensions of 
their immediate psychological field (Krech and Crutchfield. 1948) and. 
ffiereby, developing more congenial relations with their respective 
famhes-due to inculcation of quafities like initiative, cooperation, 
and loyalty in them, that were claimed as potentialities of group pro- 
cessmg in physical education programme (Kozman, 1951). 

Pre- and post-participation emotionality and temperament scores 
ot the group could not produce any statistically significant difference. 
The personaUty aspects that were appraised by this part of the schedule 
were health and emotion. Both these were mostly dependent upon here- 
regional environment, and some typical ailings of hifls (Saul, 
!t w 'Piougjr their post-participation mean values 

( able 1) were tinged with signs of improvement yet the necessity of 
mcludmg proper medical and psycho-therapeutic aids in the pro- 

pamme was felt by the author to induce participants more towards 
the aspects concerned. 

Statistical comparison between two sets of Economic Conserva- 

economic needs and 

delvfiZthe^i r* effort to induce participants to 

™ f ® “®«ers because the ethnic gi^oup con- 

hoadcning of outlook tlioy 
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TABLE 2 


Comparison of Post-Participation MMPI Scores of Group A (N=^70) 
and Group B (N=70) 


— 1 

Post-participation 

Post-participation 

Results of 

MMPI Items 

scores of Group A 

scores of Group B 

comparison 


(Morale M=120.14: SD=28.82 M=116.07; SD=28.93 1=1.54 


Social 

Adjustment 

M= 90.87; SD=18.99 

M= 89.07; SD=18.81 

t=1.74 

df=ll 

Family 

Relations 

M= 84.89; SD=17.28 

M= 81.20; SD=17.32 

t=1.23 

df=9 

Emotionality and 
Temperament 

M= 88.56; SD=18.92 

M= 88.23; SD =22.00 

t=0.10 

df=7 

Economic 

Conservatism 

M= 30.70; SD= 6.52 

M= 31.14; SD= 7.96 

t=0.33 

df=7 


The key-persons were instructed, as per fixture, to form a com¬ 
bined group of A or willing with B or unwilling participants in some 
cases and in other cases unwilling ones were to arrange in a separate 
group to compete with willing ones during processing purpose in physi¬ 
cal education class—^the procedure implied regimentation xmder demo¬ 
cratic leadership to raise their motivational status (Slim, 1958). The 
sorted out MMPI scores of Group A on scrutiny were found with signs 
of improvement as indicated in the post-participation mean values. 
Such observation encouraged the author to compare the post-participa¬ 
tion MMPI scores of Group A with that of Group B (Table 2). The 
results of statistical comparison showed no significant difference and 
that spoke in favour of improvement in the motivational status of Group 
B, by changing their status like that of willing ones. Such effect was 
also recorded by the author personally and by the key-persons, too. 
in their regular observation reports. 

The deliberations of the symposium on Unity vjf. Group Isolation 
in India, held under the auspices of the University Grants Commission, 
1958. thought of building up an appropriate psychological environ¬ 
ment to minimise tensions in tribal groups due to their failure to 
identify themselves with the rest of peoples and to develop a feeling 
of integrity with greater community. According to Mathai (1958) 
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such tension can be eradicated through psychological integration on tlie 
basis of motivating them towards a dynamic common purpose. The 
findings of the present experiment revealed (Table 2) tliat group pro¬ 
cessing through physical education had some potentiality towards that 
end—^where the children were processed for a common dynamic pur¬ 
pose of developing qualities or skills for democratic living. 

CON(XUSION 

The results proved the efficacy of group processing in physical 
education programme for a limited period on the experimental group 
in improving the morale and family relations aspects, as appraised by 
the MMPI, significantly. The obvious fact in the field of educational 
processing is to expect and wait for an emerging effect. The said ex¬ 
pectation had been fulfilled also in the social adjustment aspect of the 
experimental group, as appraised by the personality inventory in ques¬ 
tion. Accepting the hereditary and environmental limitations of the 
experimental group, one should not give up hopes in improving the 
emotionality and temperament aspects of these children in similar 
future studies, subject to inclusion of measures suggested under dis¬ 
cussion on results. Further, the effect of group processing to improve 
the motivational status of an unwilling group by becoming willing one 
due to acquirement of basic democratic qualities had been observed 
also. 

The values of group processing in a physical education programme, 
in after-school hours, holidays, and vacations, were assumed or theore¬ 
tically laid down by the Indian experts as helpful to build up a better 
psychological structure for social and personal adjustment in the forma¬ 
tive ages of children and to ensure skills and competency to live in a 
democratic society (Report of Secondary Education Commission, 1953; 
Mukherjee, 1953; Mudaliar, 1953; Report on National Planning on 
Physical Education, 1956; Saiyidain, 1962) and the results of the pre¬ 
sent study revealed something concrete to support them. It is also 
expected that tribal children given opportunity to mix up with non- 
tribal children in motivated group participation in created social situa¬ 
tion, as described, would ensure desirable results for cohering them 
with majority community of our country. 
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A Comparison of the Criteria for 
Identifying Over and Underachievers 


Pratibka Deo 
Arun Kumar Gupta 


Different investigators have employed differ¬ 
ent criteria jor identifying over and under¬ 
achievers. These studies show some arbitrariness 
about criteria selected for identifying over and 
underachievers, and different cutting points have 
been accepted by different researchers. Ade¬ 
quate evidence seems to be lacking on agreement 
between different methods used for identification. 
This led the authors to undertake the investiga¬ 
tion reported here; they have not only compared 
identification by different methods but also by the 
same method using verbal and non-verbal tests 
of intelligence’ 


The hck of a perfect or very high relationship between intelligence 
and academic achievement suggested not only the influence of some 
non-intellectual factors on the performance of pupils in the academic 
fields, but also the fact that many pupils do not achieve at the level 
that is warranted by their intellectual abilities. This led to the con¬ 
cept of over and underachievement and, generally, those for whom the 
intelligence underpredicts are referred to as overachievers and those for 
whom the intelligence overpredicts are called underachievers. Conse¬ 
quently, researchers showed a considerable interest in studying the cha¬ 
racteristics of the pupils that accompanied over or underachievement 
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(Angelino and Hall, 1960; De Haan and Havighurst, 1961; Frankel, 
1960; Goldberg et al, 1959; Holmes and Finley, 1957; Perkins, 1965 
and others mentioned in the references). However. Deo (1968) has 
observed that the different investigators have employed different cri¬ 
teria for identifying over and underachievers. Most of these studies 
have concentrated on the gifted underachievers or tlie bright under¬ 
achievers, taking various measures of academic achievement. Gowan 
(1960) used performance more than one standard deviation below the 
ability as the indication of underachievement. Goldberg et al, (1959) 
picked up those with 120+IQ whose grades were below 80 per cent 
of the class standing and these were called underachievers. Holmes 
and Finley (1957) developed a formula to describe the grade place¬ 
ment deviation as the difference between actual grade placement and 
the grade placement expected from chronological age +K (a con¬ 
stant). Angelino and Hall (1960) took 120+ IQ students who were 
below 2.5 on a four-point scale as underachievers. DcHaan and 
Havighurst (1961) deftned underachievers as those in the upper 10th 
or quarter of their class in ability but whose grades were average or 
below. Perkins (1965) classified a student as underachiever if his 
average IQ was 114+ and if the point corresponding to his GPA fell 
at least one standard error of estimate below the regression line for his 
classroom. Davis (1964) gives a crude estimate of under or over¬ 
achievement by taking the differences between comparable scores on 
an achievement test and on an appropriate aptitude or mental ability 
test and by comparing it with the smallest difference significant at a 
designated level of probability, the difference to be calcualled in terms 
of stanine scores. 

These studies show some arbitrariness about the criteria selected 
for identifying over and underachievement, and different cutting points 
have been accepted by different researchers. It appears that adequate 
evidence is lacking on the agreement between different methods used 
for identification. On the other band, a recent study by Pippert and 
Archer (1963) has exhibited variance in the two methods used. In 
the first method, identification was based on high ability and poor 
grades, and in the second one, high ability and poor achievement test 
performance; 14 boys and seven girls were located by poor grades, and 
seyen boya and .12 girls by .poor .test, performances;, and ^only ■ two 
youngsters were identified the same way by both the methods. 
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It, therefore, seems that the identification of over and under¬ 
achievers depends not only on the tools and the cutting points used but 
also on the specific method applied for identification. There appears 
to be a high probability that a student may be identified as over, or 
average, or underachiever depending on the method used- The prob¬ 
lem of efficient and accurate identification, thus, assumes fundamental 
improtance in this field because all the later inferences about the causes 
and characteristics of over and underachieveinent would be valid and 
meaningful only if the process of identification is correct and satisfac¬ 
tory. The authors, therefore, felt the need of comparhig the different 
criteria, and thus undertook this investigation to study the agreement 
in the different methods used for identifying over and underachievers. 
It was also thought that the identification which uses the two variables 
of intelligence and achievement will depend upon what the measures 
of achievement as well as of intelligence, verbal or nonverbal, have 
been chosen. The present investigation, therefore, compare identifica¬ 
tion not only by different methods but also by the same method by 
using verbal and nonverbal tests of intelligence. 

Method and Procedure 

Sample 

All the 59 students of Class VIII of Model Academy Higher 
Secondary and Research Institute of Jammu were taken as the sub¬ 
jects. For the uniformity of the measurement of achievement scores 
in the absence of any standardized achievement tests for all the sub¬ 
jects at that level, and for avoiding the influence of other academic 
and educational environmental factors on achievement, it was decided 
to confine the study to only one class from only one school. All 
the students of the cla.s.s' who were available for testing were in¬ 
cluded in the sample. Out of the 59 students. 17 were girls. 

Tools and Material Used 

Achievement Scores, No standardized tests for measuring achie¬ 
vement in all subjects were available, The authors, therefore, had to 
depend on the class examinations record. To improve the reliability 
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tion of the difference. Those who did not fall into either category 
were put into tlie average-achievers’ category. 

Percentiles. Tlie achievement and intelligence scores were con¬ 
verted to percentiles on the basis of group scores. The difference bet¬ 
ween the percentile on achievement and the percentile on intelligence 
exceeding the quarter of the obtained range of percentiles—differences 
was taken as the indication of over and undcrachievement depending 
upon the sign of the difference. Those who did not fall into any of 
these two classes were considered as average-achievers. 

Teacher’s Ratings- Teachers were asked to rate the students on 
intelligence and on achievement separately on a five-point scale, the 
gap in the two ratings being two days. The difference in the ratings 
on achievement and on intelligence for the same student indicated over, 
average or underachiever reflected by the sign and size of the differ¬ 
ence. 

Identification by Teachers. In this method, the teachers were 
asked directly to state whether according to them the students’ achieve¬ 
ment was above, at par, or below the level expected of their intellectual 
abilities and the student was accordingly classified as over, average 
or underachiever. 

Data Collection 

Thus, data were collected for all the 59 students on their achieve¬ 
ment scores, intelligence, verbal and nonverbal tests scores, teachers’ 
ratings for each student on achievement as well as on intelligence, and 
each student identified as over, average or underachiever by the teachers. 

Analysis oj Data and Techniques Used 

The data collection mentioned above yielded the classification of 
every pupil in the category of over, average or underachiever by each 
method, once using the verbal intelligence tests scores and next on 
the basis of nonverbal intelligence tests scores. The results obtained 
thus were in terms of frequencies falling into the three categories by 
each method separately for verbal and nonverbal intelligence scores. 
The chi-square test, therefore, was applied to test the independence of 
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these different methods. The chi-square obtained was used for cal¬ 
culating C. the contingency coefficient by the application of tlie formula 



to get the extent of the relationship. Later, chi-square test was also 
applied to the test independence of classification by the same method 
but using the different basis of verbal and nonverbal intelligence scores. 

For the ■iignifiponr'ft level of the chi-square test, only the .05 level 
to .01 level were accepted with the exception of .06 level which is very 
near to .05 level. This was done taking into consideration the explo¬ 
ratory nature of the study and the small sample taken. All other 
levels were taken as not significant 

Results 

Table 1 presents the actual as well as the per cent frequencies 
of the cases identified as over, average and underachievers by different 
methods as well as those obtahied by using the verbal and the non¬ 
verbal intelligence scores separately. 

An effort was made to see if each case was identified the same 
way by all the different methods or if the same pupil was put into 
different categories by the different methods. This suggested the pro¬ 
babilities of one pupil being put into the same category by all methods; 
into all the three categories; into the two higher categories, of over 
and averageachievers; into the lower two categories of average and 
underachievers; and into the two extreme categories of over and under¬ 
achievers. These results are presented in Table 2. It was thought 
that the teachers’ method might have contributed to more variation in 
the classification. Separate calculations, tlicrcforc, were carried out 
for the identification of students into the different categories by all 
the other methods excluding the two methods involving teachers. 
These results axe also presented in Table 2 for comparison. 

The chi-squares along with their levels of significance and the 
corresponding contingency coefficients calculated for all the methods 
using verbal inelligence scores aie depicted in Table 3, 
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Classification of Identification Using Verbal and Non-verbal Bases including and excluding Teachers^ Methods 
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( 

Table 4 gives the same results for the methods using the basis 
as nonverbal intelligence scores. 

TABLE 4 


Chi-Sqtmres and C Coefficients with tkeir Levels of Significance for All the 
Methods Using Non-verbal Intelligence Scores Including Teacliet s' Methods 


T-score ratio 

Regression eqn- 

Slantne diff. 

Percentiles 

Regression 

X*=> 6.40 

C *= .31 
Not Sig. 




Stanlne Diff. 

X®=40.05 

C = .64 
Sig. 01 lev. 

X®=10.78 
C= .39 

Sig. .03 lev. 



Percentiles 

xa=66,67 

C = .73 
Sig. .01 lev. 

X»= 5.72 
C= .29 

Not Sig. 

X*=47 61 

C = .67 

Sig. 01 lev. 


Teacher’s Ratings 

X»= 8.S9 

C = .36 
Sig< .06 lev. 

X®= 1.88 
C= .18 
Not Sig. 

X»= 3.47 

C = .24 

Not Sig. 

X2= 9.00 

C = 36 

Sig. .06 lev. 

Teacher’s 

Identification 

X*= 9.65 

C _ .47 

Sig. .05 lev. 

xa= 3.99 

C-= .25 
Not Sig. 

Xa= 5.75 

C = .29 

Not Sjg. 

X»= 2.21 

C== .19 
Not Sig. 


The correspondence for identification by the same method by 
using verbal and nonverbal intelligence scores was worked out by 
applying chi-square tests. These along with the levels of significance 
and the corresponding contingency coefficients are shown in Table 5. 

TABLE 5 


Chi-Squares and C Coefficients with their Levels of Significance for Each Method 
Using Both Verbal and Non-verbal Intelligence Scores 



T-score ratio 

X* = 7-96 

C = .34 

Not Significant 



Regression Eqn. 

X* = 30.34 

C = .58 

Significance .01 level 



Stanine difterence 

X* = 3B,96 

C = .63 

Significance .01 level 



Percentiles 

i 

X* = 24.40 

C = .54 

Significance .01 level 
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UNDERACHIEVERS 


Discussion 

A scrutiny of Table 1 shows that the number of pupils identified 
as overachievers ranges from 11 to 17. This range is not very large, 
nevertheless, it suggests a disagreement between different methods 
with respect to identification. The regression method (verbal), T-score- 
ratio and repression (nonverbal) put the least number of cases as 
overachievers and the maximum number of 17 has been categorised 
by percentile method for both verbal and nonverbal basis. This indi¬ 
cates that the percentile method is likely to identify more students 
as overachievers. Variation in the averageachievers’ category seems 
to be much larger, viz., from 13 to 37. The regression method (verbal) 
puts the maximum number of cases in this category while the least 
number comes from the teachers’ identification. It also appears that 
when teachers directly identify students as over, average or under¬ 
achievers, they tend to classify majority of the students in the under¬ 
achievers’ category which is not corroborated by the figures obtained 
in the other methods. In the underachievers’ category the number 
varies from 11 to 32, the least number is by the regression (verbal) 
method and by teachers’ ratings when they rate the students on achieve¬ 
ment and intelligence separately. It is obvious from this discussion 
that all these methods do not tally amongst themselves on identification- 

To further analyse this phenomenon of the disagreement. Table 
2 has presented the frequencies in each category of agreement on 
identification including the two methods involving teachers. These 
results show that using verbal intelligence scores as the basis, only five 
out of 59 students were identified the same way by all the different 
methods, which in terms of percentage comes to only 8.5. Of these, 
two were identified as overachievers, two as averageachievers and one 
as underachieverer by all the methods. And a large number of stu¬ 
dents, viz., 54 out of 59. which is 91.5 per cent of students could not 
be identified the same way by all methods; which is a very discuorag- 
ing factor from measurement point of view, because it suggests that 
a students’ classification as over, average or underachiever will depend 
upon the method applied. It can also be seen that in the case of 15 
students, i.e., in 25.4 per cent cases, the same student was put into 
all the three categories of over, average and underachiever by the differ¬ 
ent methods; which means that using the same achievement and intel- 
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ligence scores, a student by one method can be identified as over¬ 
achiever, by another method as averageachiever. and as underachiever 
by a third method. Those who were identified both as average and 
underachievers were 23 or 39 per cent, and 14 or 23.7 per cent were 
put into the two higher categories of average and overachievers. There 
were two cases who were classified in the two extreme categories of 
over and underachievers. 

A similar picture was observed when non-verbal intelligence scores 
were used as the basis for classification including the teachers’ methods, 
Only four cases or 6.8 per cent cases were identified the same way 
by all the methods (two overachievers, one average achiever and one 
underachiever); 19 or 32.3 per cent were put into all the three cate¬ 
gories of over, average and underachievers by different methods- 23 
or 39 per cent were put into the two low categories of average’and 
under achievers; 13 or 22 per cent were classified as both over and 
average achievers and there was no case which was put into the extreme 
categories of over and underachievers. These results show a scanty cor¬ 
respondence between the different methods with respect to the identi- 
fication Combmmg these results with the earlier ones, it can be seen 
that only one student out of 59. that is. 1.7 per cent was identified the 

”al SseT “<1 

^ somewhat better picture of this 
^ classification is studied by all the 
the W identification by teachers. In 

26 or ^4 1 ? intelligence scores as the basis 

Viouslv tr/n 8.5 per cent obtained pre- 

three Lefforir way; no case goes into all the 

of theTfS “h It the combinations 

exi enwf • Only one case is in the 

^e iSS?;e *’‘tsis methods, 18 or 30.5 per 

three catecorie-! on ^ ““t goes into all the 
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nonverbal bLc ® Using both verbal and 

1 7 per cent nb<!Prv a against one case or 

.7 per cent observed previously are identified the same way by all the 
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methods. This suggests a disparity between the statistical methods 
and teachers’ ratings or identifications, thereby creating doubts about 
the abilities of teachers for correct identification, a fact which can 
be verified by the chi-square tests, discussed in the following para¬ 
graphs- 

It can be seen from Table 3 which gives the values of chi-squares 
and contingency coefficients for verbal intelligence scores—^basis that 
the T-score ratio method corresponds fairly highly with regression 
equation method, stanine difference and percentiles method. C ranging 
from .54 to .67 but not with teachers’ ratings (C=.33) or with teachers’ 
identification (C=.25). The chi-squares values for these are consi¬ 
derably high amongst the statistical methods resulting in the rejection 
of the hypothesis of independence, the values being significant at one 
per cent level, but quite low with teachers’ methods suggesting inde¬ 
pendence. It appears that all the statistical methods amongst them¬ 
selves correspond fairly well but low with teachers’ method, though 
the teacher’s ratings and teacher’s identification agree with each other 
fairly well where the value of chi-square is high and is significant at 
one per cent level, and C is .55. The phenomenon of high correspon¬ 
dence between the two methods involving teachers suggests the reli¬ 
ability of teachers’ methods. But obviously, the statistical methods 
and teachers’ methods do not agree with each other. 

However, a different picture is seen from Table 4 where fairly high 
correspondence is obtained amongst the different statistical methods 
excluding the regression equations methods which shows the disparity 
of the regression equation method with all the other three statistical 
methods, using tlie nonverbal intelligence test scores. This implies 
that with the nonverbal scores as the basis, the regression equation 
method would yield a classification quite different from the ones ob¬ 
tained by using T-score ratio, stanine difference or percentiles 
metliods. Moreover, except the T-score ratio method, all the other 
three statistical methods indicate an independence from the methods 
involving teachers, the chi-square values being small, and not reach¬ 
ing even five per cent level, the values of C ranging between .18 to 
.29. Only the T-score ratio method yields values of C almost signi¬ 
ficant at .05 level with both the methods involving teachers, and the 
percentile method also goes the same way with teachers’ ratings. This 
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shows that the soundness of teachers’ methods can be obtained only 
through the T-score ratio method. 

It can be seen from Table 5 which gives the chi-squares and C 
values for identification by the same method between verbal and non¬ 
verbal bases that the three statistical methods of regression equation, 
percentiles and stanine difference show a reasonably good correspon- 
dance as reflected by the large values of chi-squares, all significant 
at one per cent level, and the values of C lying between .54 and .63. 
A low agreement suggesting independence is observed in the case of 
T-score ratio method where chi-square is low. and C is only .34 fail¬ 
ing to reach even .05 level of significance. Our results confirm the 
disparity in identification if different bases are used as was observed 
by Pippert and Archer (1963) where out of 21 underachievers located 
only two were identified by both the methods of poor grades and poor 
test performance. 


Conclusions 

The different criteria using the same measures of achievement and 
intelligence do not show a very high correspondence for classification 
of students in the three categories of over, average or underachievers. 
A moderately high correlation might prove useful for group prediction 
but individual classification may vary from one to the other method. 

Different classifications may be obtained for the same subjects 
if nonverbal intelligence scores are used as the basis instead of verbal 
ones. 

The disparities observed in the different criteria as well as in the 
same criterion using verbal or nonverbal basis suggests that any con¬ 
clusion drawn in a study on over and underachievers will have to be 
taken with a caution, and that too, only in the context of the method 
used, because the application of another method with the same sample 
might yield a different classification, upsetting the calcuations. 

Teachers’ ratings or identification by teachers correspond well 
with each other but lack the support of statistical methods. Teachers’ 
methods may be supplemented by other methods to make them more 
valid and accurate. 

It is very difficult to say which method is best for such identifica- 
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tion, but it seems that for judging the efficiency of each method, some 
suitable external criterion which would be both reliable and valid will 
have to be devised and used. 
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Teacher Initiation-Response Nexus 
in Different Subject-Matter Areas 


M. B. Buck 
M. R. Santhanam 


This exploratory investigation was under¬ 
taken to find out the type of association between 
the 'drill' and ‘creative inqury' patterns in class¬ 
room communication episodes in six subject-mat¬ 
ter areas: Tamil, English, mathematics, history, 
geography and science. Although the associa¬ 
tion between 'drill' and 'creative inquiry' was| 
not found statistically significant in all the sub¬ 
ject areas, association was found to be positive 
in the case of Tamil and history and negative 
in the case of other four subjects. 


The increasing attention given of late to systematic observation, 
objective quantification and scientific analysis of the classroom teaching¬ 
learning situation, by means of reliable tools is consistent with our 
efforts at qualitative improvement in education. The tools used should 
have high prognostic potential and if used carefully and judiciously they 
can help launch a ‘depth-analysis’ of the classroom dynamics- By the 
term ‘judicious’ we mean using a tool, if necessary, with necessary 
subscripts for recording nuances in communication patterns. 

Of the chiefly contrasting communication patterns in normal class¬ 
rooms, two are distinctly discernible and call for a special probe on 
account of their intrinsic significance. As can be visualised, there is 
on the one hand the ‘teacher initiating and pupil responding’, and 
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on the other ‘pupil initiating and teacher responding’. This distinc¬ 
tion, more crucial than even the concept of ‘i/d’^ in the determination 
of the general ‘climate’ of the classroom, concerns itself with the im¬ 
portant task of ‘locating’ the originating point of ‘initiation’. 

Flanders’ system of interaction analysis (1965) is chiefly designed 
to measure the relative occurrences of these two communication pat¬ 
terns. The two contrasting patterns described above alternatively may 
be called the ‘teacher directed drill’ and the ‘creative inquiry’ patterns 
lespectively. It is normally believed that more of ‘pupil initiation’ 
and its booster ‘teacher response’ in the form of appreciation may be 
associated with greater latitude of freedom for pupils to express their 
own ideas than will be the case in situations marked by teacher direc¬ 
tion evoking pupil talk which perforce is in ‘response’. This distinc¬ 
tion can be appreciated well if we concede tlie point that it is students’ 
self-initiated talk which will be characterised by a more democratic cli¬ 
mate, rather than their responsive talk which, however frequent and 
enormous, breeds only a conformist climate in the classroom. 

It is pertinent here to point out that the concept of i/d, in terms 
of its computational nature, does not include the extent of occurrence 
of the ‘students’ self-initiated talk’, an integral part of the ‘creative in¬ 
quiry’ pattern. The concept is a descriptive measure of the teacher 
talk only as regards the emotional integration manoeuvered by him. ,, 


The Concepts Constituting Drill and Inquiry 

There are occasions when ‘quick, short question, short answer’ 
patterns occur in a classroom situation. Perhaps some teachers are 
found taking recourse to such drill while opening the day’s lesson, 
some while ending the day’s lesson and yet others during the lesson 
to reinforce and cement tlie correct responses into the memory struc¬ 
ture of the pupils. It is easy to see what various concepts go to make 
such a drill model. It is invariably characterised by a question by 
the teacher followed by an answer from a pupil which again is followed 
by another question by the teacher, and on goes the process of drill. 

In terms of Flanders’ category system this would create 4-8-4-8 

’The iyd ratio is computed by adding the trequencies in categories 1, 2 and 3 
and dividing this sum by the sum of category totals in 1,2,3,6 and 7. 
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... .etc., sequence." Thus when the observations are entered in a 
ten-by-ten matrix, above-average proportion of tallies would appear 
in these two cells, namely, 4-8 and 84. These concentrations indicate 
the frequent occurrences of the drill pattern in the classroom com¬ 
munication. 

However, seldom, if ever, do the drill patterns occur in this, ‘short' 
fashion. It is almost impossible to maintain a pure 4-8, 4-8 sequence 
for an extended period of time- Invariably there are two common 
embellishments that happen to these sequence patterns. They are: 
(1) the teacher takes longer than three seconds to formulate a ques¬ 
tion, and (2) a pupil requires longer than three seconds to answer it. 
This ‘sustained’ nature of questioning and answering gives rise to tal¬ 
lies in the two diagonal cells, namely, 4-4, and 8-8. respectively. The 

sequences, therefore, turn out to be 4-4-8-8-4-4. etc., with a few 

4-84,.etc., short sequences being interspersed here and there. On 

a matrix the sequence would be as shown in Figure 1. 


1-1 


1-10 



10-1 


10-10 


Figure 1 


"For convenience the category numbers are slioivn in a horizontal fashion 
while in practice normally the numbers are irritten one beloiv the other in 
a vertical fashion. 
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The four constituent cells of the drill pattern and the four arrows 
connecting them indicating a clockwise flow of communication portray 
the drill pattern. When it occurs with extended spells of questioning 
and answering, the two arrows connecting 4-8 and 8-4 cells indicate 
the ‘short’ drill pattern. 

In contrast to this drill model there may occur, however, infre¬ 
quent it may be, what is called ‘creative inquiry’ pattern. This is basi¬ 
cally different from the former in that the pupils, to participate in the 
process of inquiry, should be able to express them own ideas, and in 
turn, these ideas must be nurtured in a constructive manner by the 
teacher. 

In terms of the category numbers it would mean a series of 9’s 
followed by a series of 3’s. The sequence would be like 9-9-9-3-3-3-9 

.etc. This involves four cells of the matrix, namely, 9-9, 9-3, 3-3, 

and 3-9. If, within the matrix, sizeable concentrations are discovered 
in these four cells that would imply the presence of the ‘inquiry’ pro¬ 
cess in the classroom verbal interaction. 

Figure 2 illustrates how the interconnections occur which go to 
make the inquiry process. 



Figure 2 
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In Figure 2, both ‘drill’ and ‘creative inquiry’ patterns are depict¬ 
ed. While the ‘inner’ square of arrows represents the ‘drill’ the outer 
square depicts the ‘creative inquiry’. 

The distinctive difference in these two conti'asting patterns clearly 
is that while in the drill pattern the writ of teacher’s direction runs 
large, in the ‘creative inquiry’ process the pupils have and are allowed 
to have a wider latitude of freedom to express their own ideas to 
which the teacher responds with appreciation and constructive use. 
The initiative in the former lies with the teacher, the pupils having 
to respond straightaway to the stimuli while in the latter the initiative 
rests with the inquisitive pupils, the teacher wholeheartedly responding 
and encouraging such creative inquiry.” The ‘creative inquiry’ radiates 
a warm personal touch by the teacher in terms of constructive integra¬ 
tion and effective mobilisation of pupils’ potentiality while the ‘drill’ 
pattern, though appropriate and useful in some situations, smacks of 
a relatively impersonal and down-to-business attitude of teachers which 
breeds only conformity. The relative distribution patterns of tallies 
in these eight cells give us a clue to the nature of teacher initiation and 
response balance in the communication episode observed. 

Rationale 

The rationale underlying this investigation which seeks to study 
the relationship between these two contrasting patterns is the belief 
that there may be some kind of association between these two behaviour 
patterns. Perhaps, where the teacher is more inclined to usher in only 
‘drill’ there might be lesser scope left for ‘creative inquiry’ as will be 
the case when the questions put by the teacher are ‘closed’ requiring 
‘predictable’ answers from tlie pupils. Or, in some cases it may be 
possible that the questions may be ‘open-ended’ ones which permit 
the pupils to come out with their own ideas which may tri gg er an 
‘inquiry’ process. In the second case, it may be found to be a ‘com¬ 
plement’ to the drill. The nature of relationships if found to exist as 
in the first type would be negative while on the other hand if it sug¬ 
gests the latter type it would be positive. 

■yriie transitions that the teacher can manoeuvre to transform a drill pattern 
into a more useful inquiry process are beyond the scope of this paper. 
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Objective 

The objective of tlie explorative investigation is to find out the 
type of association between the ‘drill’ and ‘creative inquiry’ patterns 
in classroom communication episodes, in different subject-matter areas. 

Sample 

The sample for the investigation consists of 32 teachers. 16 of 
them and the other 16 female teachers drawn at random from 
the upper primary schools of the metropolitan city of Madras. All 
the 32 teachers are teaching their respective classes all the six school 
subjects which are Tamil, English, matlieraatics, history, geography and 
science. Each teacher was observed for one full hour of two half- 
hour spells, in each subject. 

Tool • 

Flanders’ system of interaction analysis of ten categories was used 
for the investigation. 

Procedure and Methodology 

With a view to controlling as many of other factors as possible, 
it was decided that all the teachers teach the same teaching units in 
the different subjects. Observations were made after securing the full 
consent of the teachers concerned. The observations were preceded 
by systematic training of the observers who demonstrated an inter¬ 
observer reliability of over .85, in terms of Scott’s coefficient. The 
observations of each teacher in each subject were cast on ten-by-ten 
matrices. The two matrices of half-hour duration each in respect of 
each subject were combined to form one matrix representing the inter¬ 
action for one hour. In this way, there were six different matrices of 
each subject, for every one of the 32 teachers. 

The cell loads of cells 4-4, 4-8, 8-8 and 8-4 in the matrix were 
added for each subject, and for each teacher, to give us the extent 
of occurrence of ‘drill’. Likewise the loads in the four cells 9-9, 9-3, 
3-3 and 3-9 were added for each teacher and for each subject which 
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gives us the extent of ‘creative inquiry’ that occurred in the interaction 
spell observed. Actually these tallies are viewed as so many behaviour 
acts and are treated as raw scores of the teachers in the respective 
subjects. 

Correlation coefficients by the rank-difference method were comput¬ 
ed. The rank-difference correlation coefficients for the six different sub¬ 
jects are given in the table. For determining significance, table values 
of correlation coefficients at the five per cent and one per cent levels 
of significance for 30 (N-2) degrees of freedom were consulted. 
{Statistics in Psychology and Education by Garrett, 1969). 

TABLE 


Rank-Difference Correlation Coefficients ip) 


No. 

Subject 

P 

Interpretation 

1. 

Tamil 

0.09449 

Not significant 

2. 

English 

-0.22507 

Not significant 

3- 

Mathematics 

-t).08412 

Not significant 

4. 

History 

0.07442 

Not significant 

5. 

Geography 

-0.19637 

Not significant 

6. 

Science 

-0-23487 

Not significant 


Discussion of Results 

It is seen from the table that the association between ‘drill’ and 
'creative inquiry’ in all the six different subjects is not found signi¬ 
ficant for want of statistical evidence. However, it is interesting to 
see how the association is found to be positive in the case of Tamil 
and history while it is negative in the ^se of the other four subjects, 

1 

Summary 

The frequently occurring but mutually contrasting patterns of 
‘drill’ and ‘creative inquiry’ help us to gauge the teacher initiation- 
response balance in the classroom interaction. A probe of this nexus 
might give us a clue to the type of association, if any, that subsists 
between these two patterns. Within the framework of the investiga¬ 
tion done, there was no statistical evidence to conclude that there 
exists any such relationship. However, the relative measures of the 
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rank order correlation coefficients arrived at indicate a positive asso¬ 
ciation between tliese two patterns in Tamil and history while a nega¬ 
tive association is suggested in the case of the remaining four subjects. 


Suggestions 

It would be useful, it is believed, if explorations of this nature 
with larger samples tailored to control various extraneous factors likely 
to be operating in this context, and with more rigorous Research designs, 
could be undertaken. It is pertinent here to point out how in our 
study the correlations in the case of English and science are marginally 
f plling short of the critical values required for significance at five per 
ceht level of confidence. 

Research efforts made in this direction are possibly fulfilling the 
expectations of Ned A. Flanders spelt out in the course of his in¬ 
troduction to Interaction Analysis — Theory, Research and Applica¬ 
tion by Amidon and Hough (1967). 

Buch and Santhanam (1970), while reporting their findings, state 
“acceptance of students’ responsive ideas is 1.21 per cent while the 
students’ self-initiated talk Is acknowledged to tlie extent of 0.S6 per 
cent. The former is over twice as much as the latter. This rela¬ 
tionship lends added significance to the finding that teacher-controlled 
student talk (17.91 per cent) was nearly six times the students’ self- 
initiated talk (3.25 per cent).” Perhaps this serves to indicate that 
relatively greater emphasis on pupDs’ responsive talk would result in 
a reduction of the occurrence of pupils’ self-initiated talk, and more 
so of its constructive acceptance by lire teacher. Here, of course, we 
do not hazard a generalisation that the more a teacher responds to 
pupil behaviour the more pupils would learn. Occurrence and accep¬ 
tance of pupils’ self-initiated talk and pupils’ learning may not bear 
a linear relationship at all levels. Although we rnay at best .say that 
it requires strong empirical proof to state tliat there may be an ‘opti¬ 
mum point’ at which higher levels of the ‘pupil initiation-teacher 
response* might begin to erode efficient learning by pupils, wo may 
do well here to refer the work of Soar (1968) who has reported some 
‘curvilinear’ relationships between interaction variables and measures 
of pupil achievement. Perhaps one can concede the need for pupil 
initiation and its booster, teacher acceptance, for enabling the brigjit 
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and the inquisitive pupils to reach those levels of cognitive function¬ 
ing that require independent thinking and self-direction. But then, 
there can be no gainsaying the fact that a certain amount of teacher 
initiation is also required in the classroom for effective guidance and 
direction. 

It would be immensely useful if further research in this aspect is 
directed towards discovering the points of optima, if any. that these 
two distinct patterns bear vis-a-vis pupil learning, 
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Social Pressures Toward Learning 
and Performance 


Santokh Singh Anant 


The author summarises research in the area 
of social pressures and influences in group func¬ 
tioning. He brings out the factors which contri¬ 
bute to the acceptance of these pressures and in¬ 
fluences and explains their implications for edu¬ 
cation. 


Group life and group functioning is ’ to a certain extent made 
possible by the social pressures an^i influences impinging upon the 
group members, Entering a group involves acceptance of several 
beliefs, standards and opinions, which are common to all members 
belonging to it. Then, within the group, there are pressures toward 
uniformity, which are usually a function of the cohesiveness of the 
group. These influences and pressures are reciprocal. An individual 
tries to influence others to accept his beliefs and is also willing to be 
influenced by them- If a member does not accept the beliefs of the 
group and/or is not prepared to accept the pressures of the group, 
he may feel that lie does not belong to the group and would like to 
leave it (Anant, 1966). But he is free to leave only those groups 
which he joins of his own accord, and which are called ‘voluntary 
groups’. He is not free, to the same extent, to leave involuntary 
groups, such as family, community, etc. The nature of the voluntary 
and involuntary groups depends upon several factors. A voluntary 
group may, because of its cohesiveness, be as binding as an involuntary 
group. It may be even more attractive to the individual, because of 
its importance for the satisfaction of several of his needs. He may 
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enjoy his membership in the group and may devote more time to 
the voluntary groups than to the groups which he is not free to 'leave. 
An example would be some peer groups in the school or college which 
acquire much importance in the student’s social life. Thus, the groups 
which the individual is free to leave may become more binding to him 
than the groups to which he is bound by the circumstances of his 
social living. He may be willing to accept several pressures and in¬ 
fluences from these groups. 

A question worth consideration in this context is: Where does 
the school as an institution stand? Is it a voluntary group or an in¬ 
voluntary one ? Why does the child accept the influences of the 
school? What are the pressures which make the child attend the 
school and perform well in its studies ? These are the social pressures 
of the family, the society, the peer group and several other such in¬ 
fluences. In this paper, a brief summary of the research in the area 
of social influences on group functioning will be presented. Then, on 
the basis of these investigations, certain generalizations as to their 
value for the study of social pressures on the child, which make him 
to learn and perform well in the school, will be made. 

Research on Social Influence 

Several investigators have investigated the social influences and 
social pressures toward group functioning: Back (1951), Blake and 
Morton (1957), and Festinger, et ai., (1960), studied the dynamics 
of influence. Some others (Brehm and Festinger, 1957; Harvey and 
Consalvi (1960), considered the pressures toward uniformity. Still 
some others (Lippitt et al, 1952; Flanders and Havumaki, 1960; Hur- 
witz et ah, 1960 and Stephenson, 1959) investigated the effect of power 
as an influence. Another group of investigators (Harvey, 1960; 
Polansky, et al, 1950; Videbeck and Bates, 1959) studied the recipro¬ 
city of influence. Milgram (1965) reported an experiment in which 
group pressures are used to make the subject perform desirably rather 
than undesirably. 

Back (1951) hypothesized that the pressures toward accepting the 
same beliefs would be stronger among the members of the same group 
than among the members of different groups. Within a group, these 
pressures would be a fimction of the cohesiveness of the group. Thus, 
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with increase in cohesiveness there would be an increase in the pres¬ 
sures toward uniformity. The experiment consisted of an interpreta¬ 
tion of a set of pictures. The study supported the main hypotheses of 
the investigator. High cohesive groups exerted more influence than 
the low cohesive ones. The members of the high cohesive groups tend¬ 
ed to feel less resistant to their partners’ attempts to influence them 
tlian did the members of the low cohesive groups. These results can 
be interperted in terms of the individual’s identification with the group. 
In high cohesive groups, the more attraction toward the groups is partly 
due to the identification of the individual’s goals and aspirations with 
the goals and objectives of tlie group. He is willing to accept pres¬ 
sures and influence because he sees better satisfaction of his needs in 
the group. 

Blake and Morton (1957) found through a series of experiments in¬ 
volving exertion of influence that the behaviour of others present in 
the environment is a weighty factor in influencing the specific manner 
in which people react in concrete social situations. The status of the 
person influencing the response was also important. Similar results 
are reported by Polansky, ct al, (1950), who found that the individuals 
with high group prestige make more attempts to influence otliers, but 
are more resistant to the attempts at influencing them. These results 
can be interpreted in terms of the school situation as well. We can anti¬ 
cipate that the child will make more attempts to perform belter if 
other children in the class, or in his peer group, are doing so. 
Even the influence of his siblings may be an important factor 
in his performance. The experiments performed by Blake and 
Morton showed that the prohibition is usually determined jointly by 
the strength of the prohibition, and the perceived reactions of others 
to it. The status of the person violating a certain principle is also 
important. If most of the children in the class violate some social 
or moral taboo, the child is more likely to go along with them. Again, 
the influence will be more pronounced if the teacher or the cider boys 
and girls violate it. 

Festinger, et al, (1960) formulate that the pressures which a group 
exerts on its members may be overt and formalized or subtle and 
difGcult to locate. The strength of the pressures depends on the attrac¬ 
tiveness of the group, and degree of communication among the raem- 
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bers. In their paper, conformity has been discussed as a function of 
the power of the group over its members, which is in itself a function 
of the cohesiveness of the group. The effect of group pressures may 
be different on different individuals. This was shown by Canning and 
Baker (1959) who performed an experiment to study the effect of group 
pressures on authoritarian and non-authoritarian persons. It was hypo¬ 
thesized that the authoritarian persons would be affected to a greater ex¬ 
tent by group pressures than the non-authoritarian persons. It was 
also expected that the subjects would be influenced by group members 
without being aware of it, which is an indication of the internalization 
of group norms. The results supported both the hypotheses. These 
finding s’ supported Adorno’s (1950) finding that the authoritarian per¬ 
son is constantly afraid of not being like the others and is ‘inclined 
to submit blindly to power and authority’. The aim of education in 
the present era should be to develop non-authoritarian (democratic) 
personalities who would be able to freely express their opinions and 
beliefs, and cooperate in group living, through retaining their indi¬ 
vidualities. Social pressures in this condition would be accepted 
because of their appeal and value, and not because of some inner con¬ 
flicts in the life of the individual. 

Festinger, in his theory of cognitive dissonance, states that ‘when¬ 
ever there are differences in opinion or ability levels that are relevant 
in a group, there will be pressures to reduce those differences’. In 
line with this theory, Brehm and Festinger (1960) conducted an ex¬ 
periment to test pressures toward uniformity in those who sored above 
others in a group. It was found that there is a tendency to affect the 
scores of other persons so as to bring them close to one’s own perfor¬ 
mance, where there is discrepancy between the two. It was also found 
that if the members are following their egoistic motives in a com¬ 
petitive spirit, we might not expect this sort of result. Thus, once 
again, group cohesiveness was found an important factor leading to 
uniformity of beliefs, opinions and performance. 

Harvey and Consalvi (1960) tested the assumption of the goal- 
gradient theory that the person will stick to the goal more firmly, 
the nearer he reaches it The greatest conformity to group pressures 
was found in the second-ranking member. The second-ranking mem¬ 
ber is very close to the goal of leadership. His main endeavour is 
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concentrated on the attainment of the top position. In order to re¬ 
main popular with the group, he conforms to all kinds of pressures 
bow other group members. The leader, if secure in his position, is 
not so much concerned about conformity to pressures. On the other 
hand, the lowest ranking member has nothing to aspire to, as he is 
very far from the top position. Thus status of tlie person was found 
to be another important variable in determining the conformity to 
social pressures. 

Lippitt, et al, (1952) investigated the process of social influence 
in groups of children. They found that the behaviour of a member 
with high attributed power is more likely to be contagious (a term 
used for spontaneous pick-up or imitation by other children of a be¬ 
haviour initiated by one member of the group where the initiator does 
not display any intention of getting the others to do what he did). 
The reason why the low-powered members tended to follow the be¬ 
havioural responses initiated by the liigh-powered ones seems to be 
the need of the former to move toward the goal of greater social 
power, which they could, presumably, achieve more effectively if they 
initiated the behaviour of people with greater power. In another 
study, Polansky et al., (1950) had found similar results. Individuals 
with high group prestige were found more effective in influencing 
others. Qosely related to this is the nature of conformity to domi- 
native teacher influence. Flanders and Havumaki (1960) discuss the 
patterns of teacher influence. Given the differences of opinion, a 
teacher usually exerts logical persuasion, explains the problem as he 
sees it, outlines certain facts or reasons that support his point of view, 
and frequently asks questions designed to stimulate student discussion. 
In their study they used two patterns of influence. In one pattern, 
the teacher directed his arguments only to the individuals, while the 
rest of the group listened. In the other, he directed his arguments 
to the total group- They found that a constant force toward con¬ 
formity may be considered the logical argument of the teacher. When 
there is conflict between the teacher’s approach and the approach 
of the group, the latter would be a stronger element toward conformity. 
A teacher who sets out to persuade a class to shift its opinion by 
'divide and conquer’ technique is likely to find this method very suc¬ 
cessful, but also likely to produce inner resistance. Stephenson (1959) 
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also found the democratic leaders, who created an atmospheie of 
approval, better in getting cooperation from their followers. 

Harvey’s study (1960) was concerned with the reciprocal influ¬ 
ences of the leader and the members of the group. He found that 
the extent of the influence depends upon the type of the leader. The 
formal leader (appointed, but not the choice of the group members) 
is most influenced, while the formal-informal (officially appointed as 
well as the choice of the group) was least influenced. The influence 
was found reciprocal in that the leader not only influenced other mem¬ 
bers, but was himself influenced by the members of the group. Same 
is probably true of the teaching-learning process. The teacher influ¬ 
ences the pupils through her teaching, but also adapts it to the needs 
of the pupUs. The feedback from the pupils is an important influence 
in the planning of her teaching. Milgram’s (1965) procedure pro¬ 
vides an ideal setting to study the possible positive or ‘liberating’ 
aspects of group pressure when a large number of subjects behave 
distinctively. 

Implications for Education 

The above summary of the research in the area of social pres¬ 
sures and influences in group functioning brings out the following 
factors, which contribute to the acceptance of these pressures and in¬ 
fluences; I I - ! 

1. Group cohesiveness or the attraction of the group 

2. Status of the person exerting influence 

3. Environmental factor, that is, what others are doing 

4. The nature of the atmosphere, that is, democratic or authori¬ 
tarian. 

The social pressures on the child, making him learn, and perforin 
well usually come from his family, the peer group, the community, the 
teacher, etc. The family is a well-knit, permanent, cohesive group. 
Most of the needs of the child are met. So, the child is attracted to his 
family, and cannot risk leaving it without serious repercussions for 
him. The family wants the child to go to school and to perforin 
well there. These pressures come from the parents, who, hold the 
dominant position in the family, enjoy higher status, and are in a 
better position to influence the child. The child may be ridiculed if 
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his performance falls below a certain standard. It can be hypothe¬ 
sized that the level of performance expected of the child will vary 
from one socio-economic class to another. A middle class family may 
put more emphasis on the scholastic performance of the child than a 
lower class family (Devis, 1955). 

Again, the peer group, including the sibling group of the child is an 
important influence in determining his level of performance. It has 
been found in several investigations tliat the pressures put by the peers 
are very much binding on the person. In industrial set-up. the adult 
peer groups have the same effect. It has been shown that these groups 
decide upon a standard of performance for the members, and any 
member deviating from the standard is pressed to bring his perform¬ 
ance to that level (Mayo. 1933). If all the children in the group are 
hardworking and are performing well in the school, a child who is not 
performing well may work hard to reach the standard of tlie group. 
Otherwise, he is liable to be ridiculed by other students in the group. 
Peer group influence is important because of the fact that peer group 
is a high-cohesive group and is attractive to the child. What other 
pupUs in the class, and in the peer group, maintain as to the standard 
of performance is, thus, an important determinant of child’s efforts. 
This effect of environmental factors is relevant not only for the learn¬ 
ing of school subjects, but also for learning of moral principles. 
Violation of a social or moral principle becomes easy for the child, if 
others are also doing so. But, he will abide by all the taboos and rules 
if other children abide by them. Another important influence here is 
the status and prestige of the person violating the principle. If the 
teacher or the elder pupils do it, the child wiU be influenced more 
than when only the peers are involved in the violation. 

The acceptance of a social pressure of influence would depend in 
part upon the personality of the child. An authoritarian child would 
accept the influence easily, but not rationally. So, any time, he is 
liable to act against all those principles which he had accepted, with¬ 
out reasoning. On the other hand, a non-authoritarian child would 
accept the influences and pressures, but he may also reason out why 
he should do it. Thus, the effects would be more lasting and desir¬ 
able. It is also clear from the studies discussed that a persuasive, 
democratic influence is accepted much more easily than the autocratic 
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commands. The teacher should present his point with persuasive 
arguments and reasons, in order to be accepted by the class. But the 
value of persuasive argument may vary from one level to another. 
They may become more and more useful with the advancing age 
of the child. 

These factors should be investigated in the specific set-up of the 
school. Investigations should be conducted to find out the relative 
emphasis on scholastic performance by various socio-economic classes; 
the varying influences of persuasive pressures and commands; the 
effect of the status of the person exerting pressure; and other related 
factors. It is worthwhile to find out the value and importance of 
social pressures on learning. It could be that the pressures are not 
very strong, still the child attempts to learn and perform well because 
of his curiosity, exploratory tendency and interest in the material. Or, 
the pressures are not forthcoming from the proper source, i.e., the 
parents of the chUd are not talcing much interest in his studies. In a 
competitive social set-up, even the spirit of competition may be res¬ 
ponsible for effective performance. All others are making efforts to 
learn and obtain higher education, so be should also do so. 

We may conclude this article by listing some propositions 
on social influence. Collins (1970) discusses the following proposi¬ 
tions and presents evidence in support of the same: 

1. The greater the personal attraction felt by group members 
toward an individual, the greater the potential social in¬ 
fluence of that individual. 

2. The greater the interpersonal attraction among the members 

of a group, the greater the mutual social influence among 
them. ^ 

3. Punishment-based power (a) does not lead to interpersonal 
attraction, and (b) inhibits the amount of social influence 
based on interpersonal attraction, 

4. Under conditions of interdependence, common fate and shared 
goals, individuals develop interpersonal attraction (liking). 

5. Bvidence of, or reputation for, competence increases social 
influence. 

Basic education is an excellent example of a system which tends 
to bring school and community closer on a give-and-take basis and 
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.makes the school a training ground for adult life. Unfortunately, there 
’are very few authentic basic schools in the country. It is hoped the fac- 
tors discussed earlier and the above propositions will be of some help to 
teachers in the planning and organization of group activities in the 
school, so that these activities become a focal point of learning. In 
order to maVe education really a preparation for life, we should em¬ 
phasize the social aspect of learning. 
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Sex Differences in Value Patterns 
of Adolescent Students 


B.De 

M. P. Jaiswal 


In this pilot study of the value patterns of 
Indian adolescents, the authors have investigated 
sex differences in expressed values among mem¬ 
bers of the same socio-economic group. They 
administered the Allport-Vernon-Lindzey Values 
Inventory to 100 arts and science high school stu¬ 
dents {50 girls, 50 boys), selected from the 
middle socio-economic group by means of 
Kuppuswami's {1962) socio-economic status 
scale. Other variables like academic achieve¬ 
ment, mother tongue and religion were also con¬ 
trolled, The findings generally lead to the con¬ 
clusion that sex differences in values do exist on 
the aesthetic and social scales. 


The deep and persistent interest of our society in the subject of 
sex differences in a range of areas of human concern is demonstrated 
by the extensive literature on this subject. These empirical studies 
have shown conclusively that significant behavioural differences do 
exist between men and women. The major factor in these dif¬ 
ferences is, of course, generally agreed to be the social and cultural 
incentives and pressures which train men and women for their respec¬ 
tive sex roles within the family and society. (Tyler, 1956). 
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During the past few years there has been a great deal of interest 
in various aspects of small group behaviour. Sex difiEerences in group 
behaviour has not as yet occupied much research interest, though there 
is a growing body of knowledge concerning sex differences in various 
aspects of individual behaviour (Anastasi, 1958). 

Psychologists have long recognised that the differences between 
the sexes in most mental functions are either exceedingly small or of 
questionable human significance. All laboratory studies have shown 
that variations in performance within the male and female groups are 
far greater than those occurring between their respective means (Allen, 
1927). 

Vernon and Allport (1931) investigated the values of the male 
and female subjects by the ‘study of values’, a test of values constructed 
by them and the original findings revealed that men scored hi^er than 
women on theoretical, economic and political values but lower on 
aesthetic, social and religious values. 

Cantril and Allport (1933) reviewed a number of early studies 
on sex differences in value preferences and found that men scored 
higher on theoretical, economic and political values, while women 
scored higher on aesthetic, social and religious. 

Hartman (1934) found that the rank order of values for men was 
political, theoretical, economic, religious, social and aesthetic, while 
for women, the order was religious, aesthetic, social, political, economic 
and theoretical. 

Symonds (1936) presents remarkable findings concerning values 
of the adolescents. He found that the adolescent boys considered 
money their principle problem, while the adolescent girls, personal 
attractiveness. 

Duffy (1940) has observed that there are characteristic differ¬ 
ences among the evaluative attitudes of students in different colleges, 
students in different fields of study, and between men and women. 
She found that men score higher on theoretical, economic and politi¬ 
cal values, whereas, women score higher on aesthetic, social and re¬ 
ligious values. 

Spoerl (1952) found that women at American International 
College differ significantly from men on all six scales of A-V-L ‘study 
of values’. The former are significantly higher in aesthetic, social and 
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religious values, and significantly lower than men in theoretical, eco¬ 
nomic and political values. 

This paper is based on a study undertaken to investigate the value 
patterns of adolescents. It will be of great significance to find out what 
we value most in our lives. The rapid modernisation of society is 
producing deep impact upon the attitudes and value systems of persons 
and their failure to adapt themselves to changes may be a source 
of great tension and unrest. 

Problem 

Since psychological research typically requires generalization from 
tniflll samples of persons and still smaller segments of their behaviour, 
the characteristics of subjects deserve critical attention. This has long 
been recognised in general terms and practised with respect to variables 
such as, age, sex and socio-economic background, etc., where they were 
obviously important. Psychological studies of values on the secondary 
school level are notably lacking with a few exceptions. 

It was, therefore, proposed to carry out a pilot study of the value 
patterns of the adolescents in our country. Previous studies of values 
with inventories have shown that value inventory scores are related 
to sex differences, to various occupational differences but not to abili¬ 
ties and academic achievement (Hartman, 1934). 

The present study investigates sex differences in expressed values 
among members of the same socio-economic group. Various studies 
have shown concvlusively that significant behavioural differences do 
exist in men and women and also in their value patterns (Hartman, 
1934. Spoerl, 1952 an Symonds, 1936). The major factors in these 
differences is. of course, generally agreed to be the social and cultural 
incentives and pressures which train men and women for their respec¬ 
tive sex roles within the family and society. 

Procedure 

The Allport-Vernon-Lindzey Value Inventory (1960a) was admi¬ 
nistered to a group of 100 arts and science high school seniors, 
50 girls and 50 boys of the 9th and 10th special classes. They belong¬ 
ed to a local government girls’ school and zila school at Muzaffarpur, 
which is a divisional headquarters in the State of Bihar. 
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Members of both groups have been selected from the middle socio¬ 
economic group by means of socio-economic status scale developed 
by Kuppuswami (1962). With regard to their academic achievements, 
they belonged to the middle grade, that is. they had obtained between 
45 per cent to 55 per cent marks in their last annual examination. 
Other variables like mother tongue and religion have also been con¬ 
trolled. Only those students have been selected for this study who have 
had Hindi as their mother tongue and professed Hinduism. The 
median age of all the students selected for this study is 16 years with 
a standard deviation of .88. 

Results 

TABLE 1 


Sex Differences in Six Value Patterns as Indicated by Scores on the Allport- 
Vernon-Llndiey Scale of Value Test of SO Boys and SO Girls 


Values 

Subjects 

Mean 

Range 

SD 

SEm 

Mean 

C.R. 


Boys 

50.2 

20 (39-59) 

7.106 

1.004 



Theoretical 






1.4 

1.06 (NS) 


Girls 

48.B 

21(36-57) 

5.76 

0.81 




Boys 

34.7 

15 (28-43) 

6.05 

0.85 



Economic 






0.9 

0.8 (NS) 


Girls 

35.6 

25(24-49) 

4.95 

0.70 




Boys 

34,9 

22 (25-47) 

5.11 

0.73 



Aesthetic 






3.0 

2.8 (HS) 


Girls 

37.9 

24 (24-48) 

6,25 

0.80 




Boys 

43 2 

19 (36-55) 

4.90 

0.67 



Political 






0.2 

0.19 (NS) 


Girls 

43.4 

20 (34-541 

5.51 

0.77 




Boys 

47.1 

14 (39-53) 

2.90 

0.41 



Social 






3.1 

3.4 (HS) 


Girls 

44.0 

23 (33-56) 

4.90 

0,80 




Boys 

29.2 

28 (15-43) 

7.60 

1.97 



Religious 






0.4 

0.25 (NS) 


Girls 

29.6 

24(18-42) 

8.77 

1.20 




N.B.: df=49, at 0.25 level of signfflcance 
t=between 2.02 and 2.01 
At 0.01 level of siBnificance, t=2.68. 


The most lucid representation of the results is shown in Table 1. 
From a comparison of scores obtained by boys and girls, the lattet 
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have scored a signiacantly higher value on the aesthetic scales than 
the boys On the other hand, the boys have scored significantly higher 
value on the social scale than the girls. Table 1 gives the results of 
tlie statistical analysis of the scores obtained by the two groups in 
each of the value patterns. 

On the whole, the findings reveal that the girls score higher on 
aesthetic and economic value scales than boys, while the boys, more 
on social and theoretical. They do not show apparent differences on 
the political and religious scales. 

It will be observed here that all the differences between the means 
are not in expected directions. These findings do not conform to the 
findings of the Western investigations. In this study it is also revealed 
that the feminine ideals and standards to a great extent run parallel 
with masculine values (taken as a group). aHrtman (1934) found that 
the two groups (male and female) failed to run parallel in their ideals 
and standards. The implication of this may be that sex differences 
in attitudes and values are disappearing due to rapid changes in social 
life. However, higher value scores of the girls on ae.sthelic and reli¬ 
gious scales do conform to the established findings. (Cantril and 
Allport, 1933; Hartman 1934; Vernon and Allport, 1931). 

TABLE 2 


Sank af Each Value Pattern far Boys and Girls, accordinfi to the Mean Score 


Sank 

Boys 

Mean 

Girls 

Mean 

1. 

Theoretical 

50,2 

Theoretical 

48.8 

2. 

Social 

47.1 

Social 

44.0 

3. 

Political 

43.2 

Political 

43.4 

4. 

Aesthetic 

34.9 

Aesthetic 

37.9 

5. 

Economic 

34.7 

Economic 

35.6 

6. 

Religious 

29.2 

Religious 

29.6 


The results of the application of t-test to the differences yielded 
by adolescent boys and girls show that the latter scored significantly 
higher than the former on the aesthetic values and on the other band 
the former scored significantly higher than the latter on the social values. 
No significant sex differences in values have been found on the other 
four variables, that is, theoretical, economic, political and religious. 
This may perhaps be tentatively explained by the fact that boys and 
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girls of the present generation, being exposed to the impact of scienti¬ 
fic and technological developments and of political activities, are 
acquiring similar values in life, and whatever sex differences were in 
evidence before are being obliterated gradually, especially in these 
areas. 

Conclusion and Discussion 

Findings in general lead to the conclusion that differences in values 
do exist between adolescent boys and ^Is on aesthetic and social scales 
because the latter have different dispositions and family bacl^ound. 


TABLE 3 

Critical Ratios Indicathtg Relative Difference between 
the Two Groups (Boys and Gii is) 


Value 

Critical Ratio 

Social 

3.4 

Aesthetic 

2.8 

Theoretical 

1.06 

Economic 

0.8 

Religious 

0.25 

Political 

0.19 


The adolescent girls are found to be very sensitive to ‘beautiful’ be¬ 
cause of their dominant interest in form and harmony. A high® 
mean ‘aesthetic’ score reveals that the girls have high appreciation of 
all that is beautiful and pleasing. The adolescent boys have signifi¬ 
cantly higher ‘social’ score as revealed by mean difference and critical 
ratio. It has been observed that women are presumably more social 
having dominant interest in the service of people. But the findings 
of the present study do not support the findings of the Western psy¬ 
chologists (Cantril and Allport, 1933; Hartman, 1934). The boys 
have diown more sociability than the girls. The boys have higher 
‘theoretical’ scores revealed by mean difference. It has been observed 
that men are presumably more concerned with ideas or search for 
truth than women. The present study supports the view though not 
significantly. 
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It will be observed here that the dilfercnces between the means 
of economic, political and religious value scores arc not in expected 
directions. The low rank order given to religion indicates that the 
two groups do not include it in their higher level value patterns. No 
significant sex difference is observed in the religious, political and eco¬ 
nomic life of the adolescent students studied liere. This finding doc.s 
not conform to the findings of the Western psychologists, (Hartman, 
1934; Spoerl, 1952). This may be analysed in the light of the deep im¬ 
pact of the modernization of Indian society, specially in the urban areas, 
where boys and girls arc acquiring similar value patterns in life. Like 
boys, the girls do not show preference for either religious persons or 
religious ideas. It is well indicated by the negligible difference between 
their mean scores. The girls appreciate progressive and sophisticated 
aspects of life, to conform to the modern ways of living. Tempera¬ 
mentally girls have more aesthetic sense than boys and this has bceji 
shown in this study. The reason for the boys having scored higher 
than girls on ‘social’ factor may be that up till now the former have 
played a more important role in society than girls. It is only in recent 
times that girls are being given some freedom in the social activities. 
The reason why the value patterns of adolescent boys and girls have 
not shown any significant difference in such dimensions as economic, 
political, religious and theoretical, may be explained as being due to 
the impact of rapid changes in all these aspects of life. 
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^ Review of Research in 
Classroom Group Behaviour 


Bit Singh 


The author reviews research in classroom 
group behaviour, taking in significant studies 
conducted between 1939 and 1965, under the fol¬ 
lowing heads: nature of groups, cohesiveness, 
communication, structure, norms, goais, group 
composition, ^structional leadership and frus¬ 
tration. He then deals with techniques for chang¬ 
ing group behaviour. 


How to help children to develop and accept desirable standards 
of conduct? Can they be helped in a class group? If so. wlmt are 
the characteristics of classroom groups? What arc the factws that 
influence group behaviour in the classroom? What is the eitcct oi 
the group upon individual behaviour? These are among the questions 
raised by educators, especially those concerned about and responsible 
for actual classroom teaching. There are no easy answers. 

Examination of research on classroom group behaviour may raise 
as many questions as it answers, especially in the unexamined^ areas 
of classroom group behaviour and its influence upon the individual 
child. The findings set forth below arc from reviews of evidence 
available. 

Keeping of discipline is the greatest problem of teachers as reveal* 
ed by various investigations including an extensive study of pupil be¬ 
haviour involving 10,000 classroom teachers and conducted by the 
U.S.A. Government (National Education Research Division. 1956). 
The problems that teachers have labelled class management, class 
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order, class control, and discipline are for the most part problems of 
classroom behaviour. 

Authors like Hopkins. Baxter, Cassidy, Bradford, Trows, Cun¬ 
ningham and Macknezie have viewed the class as a group. The re¬ 
cent focus upon group psychology has emphasised the consideration 
of class as a group and what this implies for teaching practice. 

In spite of the recognition of class as a group and knowing that 
teachers have been plagued for years by problems of classroom beha¬ 
viour. educators have been slow to apply significant findings from group 
research to classroom practice. In addition, there is a tendency to 
emphasise the individual, to use vague terms, to criticise the use of 
group techniques in education, and to avoid findings of precise ex¬ 
position of relevent psychological knowledge of groups, and how much 
knowledge relates to actual classroom methodology. 


Nature of Groups 

What are the general properties that all groups have in common? 
Bany and Johnson (1965) described them as follows: (1) Communi¬ 
cation or interaction, (2) An organisation or structure, (3) Unity or 
Cohesiveness, (4) Common motives or shared goals, (5) Power to 
standardize behaviour or norms, and (6) An observable pattern of 
behaviour resembling what is called personality in an individual. 
These properties vary in dimensions in different groups. 

What are the major characteristics of class groups ? These have 
been described as follows: (1) Group cohesiveness, (2) Interaction, 
(3) Structure, (4) Group norms, and (5) Group goals. It would be 
useful to know in some detail as to what each of these characteristics 
means for a classroom teacher. 

Cohesiveness 

Educators regard the class group cohesiveness as a condition 
where children in the class are strongly motivated to become involved 
in group activities and in group affairs. But how to know whether a 
class group has cohesiveness or not ? 

The members of a class group can be said to have cohesiveness 



A KhVllAV f)l- IIEST;\RC'H IN 
CLASSI«X)M GkOUl’ ItLIlAVlOUK 


when they bind together in case of an outside threat, when they arc 
helpful to one another, when they arc able to plan together and to 
solve problems of mutual concern, when they share the same behaviour 
norms, when they dislike interruptions and sudden changes, and the 
like. Such a group must satisfy some personal needs, such as needs 
for affiliation, acceptance, recognition, and security of its individual 
members. 

Deutsch (1960) was supported by other investigators as well when 
he concluded that a situation of cooperative relationships was more 
attractive than one in which members were competing. Cohcsivc- 
ness could be destroyed in a class group if the group was split into 
competing suh-groups. 

Various research studies indicating devices for increasing cohe¬ 
siveness have implications for teachers who wish to develop unified 
groups in classrooms. Bany and Johnson (1965, pp. 72-73) mentioned 
the following means found useful to develop cohcsivencss. 

1. Hightening the pupils’ awareness of the various attractions 
the class group offers. 

2. Stressing satisfactions that are to be derived from working 
with other members of the class. 

3. Telling the group as a whole what a good group it is when 
warranted. 

4. Emphasizing the group prestige when suitable. 

5. Dramatizing the many new and interesting things they will 
learn, and beginning with an attractive activity on which the 
children can work together. 

6. Having the group plan together some phases of their daily 
activities. 

7. Getting favourable evaluation of the classroom group from 
an outsider when appropriate. (Administrator, supervisor, 
another teacher, etc.). 

Communication 

The behaviour of a group is determined to a large extent by the 
pattern of communication or interaction. Frequent interaction, absence 
ot authority, and awareness of success leads to interaction accompanied 
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by frieadliness among members of a group as suggested by Homans 

(1950). I: 

Leavitt and Mueller (1951) found that one-way communication 
reduced the accuracy of the communication and increased strong hosti¬ 
lity towards the sender of the information. An initial period with feed¬ 
back improved accuracy and, if continuous, resulted in friendliness 
with the teacher. Thibaut and Coules (1952) revealed that mutual 
understanding was difficult to achieve when communication was not 
direct and was severly restricted- 

The force to communicate decreases when there is uniformity and 
where there is an unwanted (stranger) person in the group as revealed 
by the investigation conducted by Festinger (1950). 

McNeil (1962) concluded on the basis of his study that student 
teaching would improve if feedback included (1) indication of the ex¬ 
tent to which children understood the lesson (knowledge of the rate 
of progress), (2) knowledge of the obstacle encountered by children, 
and (3) explanation of how teaching performance could be modified. 

A study by Jenkins (1948) indicated that more interest and en¬ 
joyment was achieved when a group leader (teacher) tried to insure 
equal participation for all members and when he participated in 
discussions by injecting comments, and questions. 

The communication level varies positively with the degree of 
group cohesiveness (Lett and Lott, 1961). Kelley (1951) observed 
that a person with an unfavourable position in the group either limited 
his participation in the affairs of the group or communicated irrele¬ 
vant content while high status persons did not behave in that manner. 
Hare (1952) concluded that a group to function effectively should 
normally have 12 members and that leaders in smaller groups tended 
to have more influence on group decisions than did leaders of large 
groups. Hamphill (1950) indicated that the larger the class size, the 
more directive and dominant a teacher' must be. Stienzer (1950) 
concluded that the interaction increased when the persons in groups 
could see as well as hear other members in the group and when ex¬ 
pressive individuals were seated quite opposite to each other. 

Levitt (1951) found that centrality (most central position) in¬ 
creased the person’s satisfaction; tliat where it was evenly distributed 
without a leader there was high activity and satisfaction with the group; 
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that those lacking relative centrality were usually followers; that in 
small groups the circle was the most satisfying pattern and the wheel 
pattern (leader at the centre of the circle) as the least satisfying. 

Observations reveal that ixi a free choice of position, pupils lend 
to move towards the leader and form a tight compact group. For in¬ 
dividual tasks the best seating arrangement is one that limits commu¬ 
nication and social access. Permanent seating by ability causes anxiety 
and frustration and hinders learning. Communication between pupil 
and pupil is important in establishing a cooperative, friendly class group. 
A child who continually seeks approval from the teacher is usually 
anxious and fearful. If problems in a group are to be prevented or 
solved satisfactorily and it tire change in group behaviour is to be 
achieved, the lines of communication in the classroom must be open 
but should not ignore the desirable controls and restrictions. 

Structure 

The nature of the structure or the positons that individuals occupy 
in the group structure also ailects their individual responses, actions, 
and behaviour. Status is aliccted by such factors as uniforms, sex. 
personal and social qualities and abilities that contribute to aspects 
of the group's purpose (Cartwright and Zander, 1960). Methods em¬ 
ployed in grouping or structuring pupils usually place varying em¬ 
phasis on type of curriculum, text scores, IQs, homogeneity and reading 
adjustment. 

Research by Kelley (1951) and many others indicated that status 
structure that provided little opportunity for upward locomotion caused 
hostile feelings in individuals and dislike for the group; and high 
status with security of position and low status with possibility of up¬ 
ward locomotion both operated to develop inter-level friendliness. 
According to Johnson’s (1947) findings, members in high group make 
friendship choices among other high group members. Sherif (1956) 
observed that those members of a group who anticipated low ratings 
for themselves tended to over-estimate the sociometric status of others; 
those with the high self-expectations under-estimated the status of 
others. 

It seems safe to assume that rigid practice of slnicUiring classes 
according to ability seriously affects children’s attitudes towards them- 
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selves, towards others, towards learning, and towards school, as ob- 
served by Bany and Johnson (1965, p. 92). 


Norms 

Every society, large and small, does have some basic values such 
as are established in manners, conventions, mores, law, customs, tradi¬ 
tions, codes, values, standards, rules, fads, and fashions. Norms re¬ 
present not the behaviour itself but what people in groups think be¬ 
haviour ought to be or what they expect it to be. These should be 
expected, at least to some extent, by members (not essentially the 
majority) of the group. But behavioural guides established by the 
teacher with the class group do not serve as a means for changing 
or improving the behaviour of the class group, as indicated by Kelley 
and Thibaut (1959)- 

Jackson (1960) suggested that the classroom atmosphere could 
be very threatening unless children are accorded approval and re¬ 
ward for behaviour considered appropriate or ideal in the same or 
witli the same intensity as disapproval and punishment for behaviour 
regarded as inappropriate. 

Crutchfield (1955) found as a result of his investigation that about 
one-third of the responses made by a group of individuals were strongly 
influenced by the majority of opinions, even when that majority opi¬ 
nion was clearly false. 

Beranda (1950) revealed that children were more influenced in their 
judgements by the alleged opinions of other children than they were by 
the opinion of teachers. 

The work of Sheriff clearly indicates that norms are set up in the 
course of interaction and that children in class groups behave in simi¬ 
lar fashions, because as individuals they are .similar in many respects 
such as ways of perceiving, grades, age, having no firm conviction, in¬ 
terests, needs, and desire to be accepted by their age-mates. 

It has also been observed that norms may be imported from other 
relationships, may form in a process of trial and error, may emerge 
accidentally, and may become standardized as children play and 
together. 

Conformity to the class group norms may be induced by rewards, 
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approvaUnd commendation. Bovard (1948) wa^. .suj^porled by other 
iovestigators as well when he provided evidence that jjroups ifi which 
members could freely interact without fear of ridicule or nrorn prtt- 
duced a high conformity to group norms. Often, the group produced 
behavioural conformity by means of the threat of punishment or non- 
acceptance, disapproval, withdrawal of rewards, ridicule or scornful 
remarks, and expulsion. 

French and Raven (1959) attempted to identify and define live 
major types of power to explain how pressure was exerted upon in¬ 
dividuals to make them conform. Tho.se five types of power were; 
(1) reward power, (2) coercive power. (3) legitimate (lower. (4) re¬ 
ferent power, and (5) expert power. 

Findings reported by Festinger and Thibaul (1951) showed that 
when the group norm conflicted with a firmly established set of values, 
individuals in the group were not apt to conform to the group noritts 
or to change their behaviour to any great degree. 

Back (1951) observed that a strongly cohesive classroom group 
produced more conformity to norms than one that was low in ciihesivc- 
ness. If a group was engaged in important or attractive activities, 
indivduals tended to yield to group pressure, arc revealed by C’art- 
wright and Zander (1960). 

Sheriff (1956) was supported by other investigators too when he 
observed that there was a tendency to conform to the norms when the 
individuals desired status or popularity within a group, when the in¬ 
dividuals had weak opinions, and when there was the expcctali<in of 
rewards to follow. Stack (1958) and his co-workers found that 
deviation occurred when an attempt was made to make sudden changes 
in the regular practice, when new norms were set without consulting 
the group, and when there was a lack of clTcctive communication with 
other members of the group. But a well accepted valued devialor 
member was rarely rejected or punished by the group; insead the group 
even changed the norm in his favour or chose some other alternative. 

It was found by Kelly (1954) and his co-worker that a child 
deviated from the group norms when these demanded some ability 
that the individual did not posses, when he was made to feel that he 
was not likely to be valued, and when the following of his goals wa.s 
more rewarding. Constant deviation by a child may result in 
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adverse attitude towards the school and the school work, lack of the 
sense of security, a feeling of failure, inefficiency, tensions, loss of 
acceptance, and a classroom condition not conducivev to learning. The 
teacher needs to support him and his stand and at the same time to 
get the group to reduce its demands. 

Goals 

Newcomb (1950) defined goal as *a state of affairs towards which 
behaviour is directed*. It refers to objects, consequences or expec¬ 
tations that either a person or a group of persons seeks to achieve. 
Goals as found in classroom groups serve to motivate, energize, mobi¬ 
lize and change the behaviour. They may be individual, group, a 
combination of the two; long-range or remote; sub-goals or inter¬ 
mediate goals; operational; non-operational; task; non-task; and of 
mulitiple nature. They may vary in force, degree of strength or 
dominance. 

Anderson and Braudt (1939) and many other investigators agreed 
that acceptance of goals could be achieved by making of arrangements 
by the class, class willingness to enact certain behaviours, awareness 
of the knowledge of the rate of progress, group discussion, maximum 
participation of members, cohesiveness in group, cooperation, clear 
understanding of the goal, and making task goals a matter of group 
planning and decision. 

Members who participated actively, talkative group members, in¬ 
dividuals with high social acceptability, and ability to express ideas 
clearly and with enthusiasm were more likely to succeed in getting their 
groups to select their solutions to problems as revealed by WiUerman’s 
(1953) study. 

There are three major factors that influence the group behaviour 
in the classroom and they are: (1) Group composition, (2) Instruc¬ 
tional leadership, and (3) Frustration. 

Group Composition 

Certain characteristics of an individual member affect the total group 
pattern of behaviour and also determine, to a great degree, his status 
in the group, the extent to which others accept him. The social accep- 


202 



A Kl Virw ol- R1 SI ,\K( H IS 

<i,As,sK(K»M t.Roi I’ jiniwim r 


tance of a member depends upon his physical cliaraetcristics, cxpcri- 
ence, atttiudes. values, habits, basic motives, the process of iK-rcciviiiii 
and interpreting the situation in which he finds himself, liking for 
others, ability to make suggestions about activities, similarity with 
other members, and the like. 

Children who differ in appearance, cultural backgriiuiids, race, re¬ 
ligion. nationality, language, economic status, or who differ in other 
ways may not be accepted by the class group. But teachers’ altitudes, 
preconceptions, and reactions to children may have strong innuence on 
whether a class group accepts or rejects individuals who arc different. 

Investigations by Tyler, Smith, Bany, and others reveal that per¬ 
sonality traits tliat arc admired by the member of the class group vary 
from grade to grade. 

Instructional Leadership 

The acts of leaching are leadership acts. Tlic following retpiirc- 
ments, prescribed by Bany and John.son (IMbS, pp. 197-211) after exa¬ 
mining a number of investigations on the subject of the Icadcr.ship act, 
specify certain generalized functions of leaders and arc upplicublv to 
the teacher’s leadership role in the class group: 

1. A leader formulates plans and policies consonant with the 
objectives and purposes of the group. 

2. A leader analyzes, organizes, and helps the group carry out 
decisions and plans. 

3. A leader creates and maintains group morale and .solidarity. 

4. A leader provides information and facilitates communication 
in the group. 

5. A leader keeps individual purposes and activities in harmony 
with the group's purposes and goals. 

6. A leader adheres to a consistent set of principles regarding 
expressions of approval and di.sapproval. 

An examination of a number of studies regarding instTUcUonal 
leadership reveals the following points: 

1. Participatory leadership has surpassed other methods in terms 
of the total effect upon the group (Cattelll. 

2. Group-centred pattern of leadership creates on atmosphere 

or climate most conducive to learning (Flanders). 

3. The dimensions of teacher leadership are: leading, considcra- 
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tion, integration, organization, motivation, achievement and 
social awareness (Bany and Johnson). 

4. Teachers using dominative practices in teaching procedures 
receive non-cooperation and conflicting responses from their 
pupils. (Anderson and his collaborators). 

5. Roughness, threatening and severe criticism by a teacher pro¬ 
duces a negative atmosphere (Ostlund). 

6. Group influences are greater than teacher influences (Gold¬ 
berg). 

7. Children should be made to compete in a situation in which 
everyone should receive a prize or no one receives one in 
order to increase their positive behaviour (Standler). 

8. The best work is achieved by a teacher who is warm, 
friendly, seeks pupils’ support in classroom decisions, and 
uses group integrating techniques (Cogan). 

9. Gioup planning and committee work and the use of group de¬ 
cision to set goals was a highly productive method of teaching 
in the area of social studies (Dawson), 

10. A teacher who persuades a class to shift opinions by using 
a ‘divide and conquer’ technique, that is, talking to certain 
students and ignoring the rest, is apt to be successful. 
(Flanders and Havumaki). 

11. Teachers who were friendly, underst anding , responsible, sys¬ 
tematic, business-like and self-controlling had more influence 
on children than those teachers who were egocentric, aloof, 

restricted, unplanned, and evading (Ryans). 

IZ. There is a prevalent belief that democratic teaching is a pro¬ 
cess of leading rather than directing. 

13. The general research on leadership seems to indicate that one 
pattern of performance is not effective in all types of situa¬ 
tions and with all kinds of groups. 

14. It may be concluded that the teacher should know what effect 
each teaching behaviour has so that he may then modify his 
behaviour to most efficiently achieve his purposes (Modley 
and Mitzel). 

Frustration 

Fiiistralion is another factor that influences group behaviour in the 
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Group problems should normally be viewed as he groups way 
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effect upon the learning individual members. It is, therefore. n^eS' 
sary to solve or minimize group problems. Studios seem to indicate 
that tension in groups is eased by a group analysis of the trouble.somc 
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situation. The process of group problem-solving is a method of ana¬ 
lyzing a situation, defining the problem, finding solutions, accepting 
a solution, and agreeing upon a plan of action. 

Decision by vote should be discouraged and the group should be 
persuaded to agree at least on a trial plan. A teacher who involves 
the group in planning and solution rarely has a group that reacts with 
hostility. 

To understand children’s group behaviour—^in order to change it 
—various techniques such as the following are used by educational in¬ 
vestigators: (1) Observation, (2) Socioraetric techniques, (3) Ques¬ 
tionnaires, (4) Cumulative records, (5) Anecdotal records, (6) Time 
sampling, (7) Group biography, and (8) Guide to group characteristics. 

The above-mentioned techniques should be used to find charac¬ 
teristics like cohesiveness, structure, communication,- norms, goals, 
group composition and leadership practices. 

To gain most from this paper teachers need to give it honest 
thinking and they should attempt to make for themselves some studies 
of their own classroom groups after gaining the knowledge needed 
to conduct experiments from the sources available. It is, however, 
hoped that their increased understanding of the classroom group be¬ 
haviour will increase the likehhood that they would be more able to 
make life better, both now and in the future, for the children in their 
classes, and obtain for themselves a greater personal satisfaction from 
the hours they spend teaching. 
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Training in Computer Programming 

P. D, Arole 


This paper hkhUphts the imparlmi feature.^ 
of the course in profiramminfi at the (hnrrn- 
meat of India Computer Centre. New VeUu. 
such as the syllabus, method.^ of fm hitw. the 
place of quizzes and te.\ts in miininq and prue- 
tical computer operations. The utility of u rom 
slant dialogue in effecting improvements in etho 
cational standards is also brouaht out- 


Electronic computer is a recent innovation in India* ‘I'ljctc arc 
at present about 120 computers in the country including those installed 
at government offices. The need for streamlining the data phHXssing 
systems of the government with electronic computers has long been 
felt. Some isolated efforts have been made in this dircclii'Pt by in¬ 
dividual organisations acquiring small computers. A .significant mea¬ 
sure to tackle this problem in a coordinated manner was taken only 
recently when a common computet facility was established in the De¬ 
partment of Statistics in November 1967. 

It has been recognised from the beginning that a computer instal¬ 
lation is only as good as the personnel running it. Without a strong 
base of efficient technicians, an electronic computer installation would 
only be a useless status symbol. Right from its inception, therefore, 
the Computer Centre in the Department of Statistics devoted consi¬ 
derable time and effort in organising training courses for various cate¬ 
gories of technicians. 

Computer education requires organisation at various levels aim- 
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ing at the requirements of different categories of personnel such as: 

1. Electronic computer appreciation courses for senior officers 
at the managerial and policy-making level. 

2. Short courses on machine-independent automatic program¬ 
ming languages like FORTRAN, COBOL, ALGOL, etc. 

3. Intensive courses on programming and operation of specific 
computer systems. 

4. Advance courses on systems analysis and design, sophisticated 
computer applications, etc. 

5. Intensive courses for maintenance engineers, on a specific 
hardware. 

The Computer Centre has conducted a number of courses for cate¬ 
gories 1, 2, 3, and 5 above and is presently planning courses belong¬ 
ing to category 4. The present paper, however, gives in some detail 
the content and method of teaching of the intensive programming 
courses referred to at 3 above, and narrates the experience of conduct¬ 
ing the programming courses at the Computer Centre during the last 
three years. Courses run on' the lines followed by the Centre, it is 
felt, would be extremely useful in imparting the right type of education 
in basic programming. 


Training Courses for Programmers 

The training for Programmers consists of five principal subjects: 
(1) Fundamentals of EDP; (2) EASY (the Assembly language of 
HoneywelMOO); (3) COBOL/AUTOMATH (a variant of-FORTRAN 
II); (4) H-400 Operations; and (5) Systems Analysis and Design. 
Concurrent courses were run in COBOL and AUTOMATH. In these 
courses the emphasis was on the detailed knowledge of one symbolic 
language (EASY), one compiler language (COBOL/AUTOMATH), 
machine operations and systems design. The duration of these courses 
was 17 weeks divided as follows; Fundamentals of EDP—one week, 
EASY—five weeks, COBOL/AUTOMATH—five weeks. H-400 Com¬ 
puter Operations—three weeks. Systems Design and Analysis—^three 
weeks, 

The trainees were expected to attain a high level of efficiency in 
each of the above subjects and were expected to do systems analysis 



COMWlIft W'lrJiAMMI'**. 


on te own as well as operate the computer. I« 
expected to be all-rounders. 

Selection of Instructors 

The first course was conducted entirely by Honcittcll expert'* 
During the course talented candidates were watched throorh »hc 
method of class presentations, and a few were Knally x-kxted in¬ 
structors to run the second and subsequent courses. Flic course 

was conducted partly by Indian instructors selected from the fir-I Kdch 
and partly by the Honeywell experts. The third was comhHttd en¬ 
tirely by Indian instructors. A batch of three inslruclors u-crl l<* vm 
the entire course. Once the necessary talent for conducting the c.'ur'**.-'- 
was found, the subsequent courses were organised rapid K wilh.ml pus- 
ting strain on the same instructors. Changing of inslnictof■- ul-o (.hi- 
litated improvements and adjustments in the course outline. 

Programming Difficulties 

By the time the third course was over, the first and scctiml fiatch 
students had started writing programmes and tc.sling them on the com¬ 
puter, In the initial stages, the students experienced irninnicfrablr dilli- 
culties and a lot of consultation and discussion with the HtmcswcH 
experts was required. The difficulties were mainly in the dwgnoMics 
which crop up in the process of actual execution of programiwes. 
These experiences were collected, analysed and .suitable modificalions 
in the emphasis of the topics to be taught were made in the suliscqucnt 
courses. The in-house instructors, who had started writing programmes 
on live projects, collected a large number of new examples, i licsc 
experiences were suitably incorporated in the leaching, 'nuis;. the stjb* 
sequent courses became more oriented toward.s live problems and prt*- 
jects, The problems given for programme writing were changed every 
time and were tested on actual data during the operations course. 
Writing programmes for a live problem and testing them on live data 
give a special satisfaction and confidence to a trainee programmer. 

Operations Experience 

During these courses, the operations part of the (raining came 
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after fundamentals, EASY and COBOL courses. Tt was observed 
that students found it difficult to grasp certain concepts which were 
machine-based since they had not operated on the computer. There¬ 
fore. a change was made in the training programme and during the 
fundamentals part of the course itself, on the second or third day, 
students are taken to the computer room and shown all the peripheral 
devices. Again, the operations part of the training is broken up into 
two parts. As soon as the EASY course is over, students are given 
operations training on computers for a week. Their EASY pro¬ 
grammes are assembled and executed. They are also trained in other 
console operations including initiation into the use of utility routines 
and systems programmes like Tape Handling Routines (THOR), 
SORT, Library Maintenance and Programme Selection Routines 
(LAMP-PSP) and other systems programmes A batch of four stu¬ 
dents is allotted one and a half hours of computer time everyday. The 
students go in batches and assemble their programmes and execute 
the same. They also mount the tapes a.nd dismount them, put the 
paper in the printer, run the card reader and manipulate the system 
through console operations. Then the students come to the COBOL 
course. After completing the COBOL course, students again go to 
the operations and compile and test their COBOL programmes. 
They also execute other COBOL systems programmes and routines 
such as Programme Tape Maintenance (PTM), rerun, etc. 

Pattern of the Present Courses 

On the basis of the experience of the first three batches the 
emphasis and content of the courses, were also modfiied. Three- 
main changes were introduced. First, the operations course, as already 
mentioned, was reduced by one week and was divided into two sessions 
—one immediately after the EASY and the other after completing the 
compiler language. Second, the EASY course was reduced to three 
weeks instead of five weeks. It was found that the demand of the 
trainees and offices was mainly for using the compiler languages and 
not for the assembly language. The coverage of EASY was, therefore, 
kept to the absolute minimum level, but the contents were such that 
if one desires to write Programmes in EASY, one should be able to 
do so. Thirdly, Systems Analysis course was condensed to the theo- 
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1 nnrt of aic subject ftHcI ihc actual iHojecl ^v.wk w,i>. 

Tto change was introduced because the nmin wa. noi U. 

tram systeL analysts but Programmers. Most of «hc 
oingto be employed mainly as Programmers and »n,e»iUl..-n 
L Lential basic principles of systems aiwlysis was 
quate in a basic course on programming. Now. the course is of ihxva 

months’ duration as follows; 

1. Fundamentals of EDP (one week) 

2. EASY (the Assembly language of H-4lX>) Mhree week** 

3. Operations (one week) 

4. COBOL/AUTOMATH (a variant of lORlRAN Jli rhvc 


weeks) 

5. COBOL/AUTOMATH Operations (one sccckt 

6, Systems Analysis (one week). 


Conients of the Various Subjects 

Fundameniah of EDP. During fundamentals, slutlcms ate uuftbi 
the basic concepts and elements of data procc.sfiing. hislorj. of fc«»W' 
puters, numbering systems, input/outpul peripherals ami deskes, cCn* 
tral processor, characteristic.s of hardware and software akatlahlc a( 
the Centre. The trainees are al.so explained the inniching am) verifka* 
tion operations and are supplied with Hollerith code Usls so that they 
can decipher the holes punched on the cards. 

EASY. During the EASY course, .sludenis are cxpbmc«) ihe 
basic instructions and their manipulations. They arc given one or 
two problems for which they are required to write full proftramnicv 
and these are tested on the computer during the oiKratioiis cowrK 

COBOL. In the COBOL course, four sucli probkmiv arc given 
and are compiled and tested on the computer to the extent poikniblc 
The basic concepts ol the language and its verb.s arc taught durmii the 
first ten days and students write the programme tor a vtmpk rwoMcm 
during this period. Cards are punched and the prtigrammc compiled 
The students get an idea of various diflicuUies of d«-bugglng and miv 
takes in source programme listing. 

AVTOMATH. The topics covered include var(ou.s typci. of state, 
inents such as arithmetic, control input/output, etc., cxpresvamn and 
functions, programme partitioning. AUTOMATH compiler maintenamre. 
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error analysis in numerical calculations and operating procedures. Dur¬ 
ing the course students write four programmes, compile and execute 
them. 

Operations. In the Operations course, the first thing is to execute 
programme on the test data. This gives the students an opportunity 
to test their logic. In many cases, the logic does not work and the 
students have to revise their programmes. The revised piogiammes 
are then compiled and tested and necessary input/output documents 
given to the students for studying the results of the programme. 

The actual operation of the computer and its peripheral devices 
is an interesting aspect of the training. Some people think that a 
Programmer need not know the actual computer operations and. in 
many foreign countries, Programmers are not even allowed to enter 
the computer room but it has been observed during these courses that 
until and unless the Programmer actually sees the process of compila¬ 
tion and execution of his programmes on test data and knows the re¬ 
actions of tlie computer to various statements he has written, he wiU 
face the diflSculties in writing good programmes, e.g., how segmenta¬ 
tion can slow down the operations or what happens when card read 
error or editing error is encountered. The more the knowledge of the 
machine and the environment in which it operates, the more efBcient 
his programmes become and he is in a position to produce better 
results. During the operations course, students are also trained in 
setting up the various peripheral devices, mounting and dismounting 
the tapes and console operations. Trainees are given demonstrations 
in various software routines like SORT and THOR programmes which 
are frequently required in any job. 

Systems Analysis and Design. During the systems trainings, stu¬ 
dents have to learn the basic principles of systems analysis and systems 
design. They are also initiated into the management tools such as 
PERT, Linear Programming, etc., and are explained how to use the 
computer software packages already available at the Computer Cen¬ 
tre. The techniques of form design, card design, tape layouts and 
printer outputs are explained. Run developments form an important 
part of the syllabus. This creates confidence in the students to under¬ 
take systems analysis of the jobs when they go back to their respectiv® 
organisations, 
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Selection of Trainees and Aptitude Tests 

For admission of trainees to the course, the government organisa¬ 
tions with potential computer applications are requested to nominate 
candidates for the Programmers’ training course. One of the conditions 
laid down is that the organisation roust have a definite plan for using 
an electronic computer for information processing. Only those officers 
who have been assigned to work on EDP projects in these organisa¬ 
tions are selected for training. An aptitude test is given to all nomi¬ 
nees. The test is designed to assess the numerical ability, verbal 
reasoning, logical thinking and mathematical faculties of the candidate. 
Candidates are generally admitted to the course on the basis of these 
tests. The performance of trainees in the training course is found to 
be highly correlated with their performance in the aptitude tests. 
About 30 candidates are admitted in each course. 

Course Timings 

Classes are held from 8.30 a.m. to 2.00 p.m. on all working days. 
This enables the trainees to have a continuous stretch of five to six 
hours for their homework and study after lunch and rest. 

Method of Teaching and Instructor Guides 

An important aspect of the training is that the syllabus stresses 
the contents of each day’s teaching and time is allotted for each and 
every topic to be taught in the class. Teaching materials, called in¬ 
structors’ guides, specify in detail the points to be emphasised in the 
class, examples to be solved on the blackboard, home assignments 
for students and their model answers. Manuals and other cyclostyled 
material are distributed to the students which remain their property. 
Teaching aids such as charts and slides are used for effective teaching. 
Intelligent questions are encouraged at the end of each topic and this 
question-answer session helps in clearing the doubts of the students. 
At the end of the day, the instructor briefly reviews what has been 
covered during the day, distributes home assignments to students. 
Next day, the first thing the instructor does is to review briefly the 
topics taught the previous day, collect the home assignments and then 
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proceed with that day’s lesson. The home assignments are examined 
in spare time, and discussed in the class the following day. 

Tests and Quizzes 

In order to assess the impact of the teaching on the students, 
tests and quizzes are given repeatedly. Every week, one quiz lasting 
for about 45 minutes to an hour and a test for about 2i hours are 
given. Answers to the tests and quizzes are evaluated immediately and 
the answer papers returned to the students on the next day when 
these papers are discussed in the class by the instructor. The exercise 
of quizzes and tests, though initially disliked by students, have many 
advantages. First, this gives an idea to the instructor as to how far 
his instructions have been understood by the students and whether any 
improvements are needed in his teaching approach. Secondly, the 
students benefit by the review and discussion of the topics learnt by 
them during the past week. In fact, the tests and quizzes are the 
backbone of the Programming courses. The quizzes are ‘closed book’ 
whereas tests are sometimes ‘open book’ and sometimes ‘closed 
book’, depending on the complexity of the topics. A final exami¬ 
nation is given at the end of the subject. The passing standard is 
kept high at 70 per cent of marks; 80-90 per cent is classified as B 
grade and above 90 per cent as A grade. Due weight is given to the 
performance of the student in the final examination and the weekly 
tests and quizzes. 

Intensive Teaching 

A topic is taught in the class with appropriate examples solved 
on the board- Home assignment is given on the same topic, which 
is reviewed next day in the class. The following day a quiz or test 
is given on the topics taught during the last two days and these tests 
and quizzes are reviewed on the following day. Thus, a topic is actually 
discussed four or five times in a week. 

The courses are so intensive that during the period of training, 
students are unable to do anything else except the work assigned by 
the instructors. In many cases, they have to get away from their social 
and family life. But, once the course is over and the students have 
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time to look back they find that they have learnt a lot, gained a new 
kind of confidence and arc in a position to undertake analysis of 
jobs and write successful programmes. 

Instructors 

The number of instructors varies from subject to subject. There 
are separate instructors for fundamentals, EASY, COBOL, AUTO- 
MATH and systems analysis. There are two instructors for funda¬ 
mentals and systems analysis whereas for other subjects, there are three. 
Instructors are changed and during ofiE-season, they are given live sub¬ 
jects to develop computer systems and write programmes. Actual 
experience of writing programmes, therefore, adds to the effective 
organisation of trainmg courses. A large number of examples based 
on actual jobs done on the computer are utilised in the training courses. 
Workbooks based on such examples have been prepared and are dis¬ 
tributed to the students. These are continuously being revised on the 
basis of new experience gained. 

Instructor-Trainee Rapport 

The Programmers trained at the Computer Centre go back to their 
organisations and write programmes for their jobs. They come to the 
Computer Centre for compilation and testing of their programmes and 
consult their instructors in cases of difficulties. They are helped in 
solving their problems. This gives an opportunity for the instructors 
to be in constant touch with their students. The continuous dialogue 
with former students helps the instructors in knowing the practical 
requirements of the users- On the basis of these experiences and in 
consultation with some of the users, the homework assignments are 
revised in such a manner as to give adequate knowledge of actual situa¬ 
tions which the Programmers are likely to face when developing the 
computer systems and programmes. 

Conclusion 

The test of any Programming,, cojuisse is, 'to find' to what extent 
the Programmers gain confidence in writing progratUtneb and' in pro- 
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ducing results. It has been our experience that Programmers trained 
at the Centre have enough confidence and knowledge to take up difficult 
assignments and successfully produce results in a short time. The fact 
that 40-50 organisations have been effectively using the Centre’s faci¬ 
lities and currently buy 700-800 hours of computer time every month 
for their use is adequate testimony of the fast progress made 
by the Programmers trained at the Centre. The training courses at 
the Centre have built up a high tempo in computer utilisation and 
have created awareness at various levels among management and tech¬ 
nical personnel. 


. P,D. Arole is Assistant Director, Government of India Computer 
Centre, New Delhi. 
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Teacher Behaviour Patterns in 
Teaching Different Materials 


Biswanuth Roy 


The author reports ati uMiifi- 

taken to analyse diOerences in tcaclm 
while teaching diQerent niaferinh. mn»h. 
ral science, social studies, iiwthenkitieK the few 
giiages. Sex is another vuriahle studied I he 
subjects were 32 male and // feiikile niHldle 
school teachers. The Jmding'i reveal that frwfe- 
ing materials as well as Ar.v play a defante 
in creating variations in teacher hehatmit, 


Whatever may be the cllort to change the school iwrwciiccv uhi- 
raately it comes down to the teachers’ classroom behaviours, hi* loith- 
ing and the teacher-student interaction, Uxaminaiion rctorm. feclltr 
housing and sitting facilties, supply of free textbooks* etc., Iwvc Ihcir 
own merits but ultimately it depends upon the teacher and his U»ching 
to bring both quantitative and qualitative improvements in the fictd 
education. It has been widely felt by several thinkers that, chanf* 
ing older patterns of teacher behaviour is an immcdiaic noccsMly fcj 
meet and cope with the planned devclopmctits of various countries 
and the immediate social changes which also have come up ti 
involves moment by moment analysis of the teaching>lear»ing effccis 
Ineffective teaching produces interaction failures leading U> very hllfc 
teaching-learning effects. 

Paper read at the Second National .Seminar on LilavMmmi Init'tJitiioii Aim 
lysis and Teacher Behaviour held at the Centre o{ .Advanied m 

Education* M. S. University of Baroda. from 16 to 20 January WI 
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The present investigation intended to analyse thp i. , 

room behaviours while teaching different materials 

ral science, the languages, mathematics and social studL 
posiUons were: studies. The pro. 

1. That there may be some noticeable differences in t l . 
haviour while teaching different matSals 

2. Sex may have a role to play in teacher behaviour. 


Subjects 


Procedure 


Altogether 43 teachers (32 male and 11 \ 

from seventeen middle schools The teonE* were chosen 

tocher, were a, aho™ to Tabk™ ‘ 



N=43 


The number of teachers were as per ready availability. 

Method 

the classrooni interaction schedule^ was used to meet 

pZf ■ ! completed formalities. 

nhsprv Flander s system the set of observers made practice 

observations in local schools as below: 

1. A period of 20 minutes was observed totalling 400 observa- 
tions (one observation in every three seconds) during one 
school period. 

JSt* 
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3. The interactions during the first and the last ten minutes of 
the 40 min utes* period were not considered to avoid the begin¬ 
ning and finishing effects in teaching. 

4. Since the observers had sufficient experience of the school 
procedures, memorizing and learning the concepts of the 
ten categories took two days and the practice work continued 
for about three weeks more. 

Readiness for the final experiments. (1) The observer training 
was carried out under the declared variations in the teaching material 
contents. (2) After attaining sufficiently high degree of reliability 
between the observers, the final experiments were taken up under 
shared responsibilities. 

The teachers were primarily told that this experiment bore no 
regular relationship with their professional environments but was to test 
the extensiveness of a research method only. Therefore, they could 
ignore the presence of the observers in the classroom and go on tak¬ 
ing the class in the usual fashion. 

Results • 

The inter-rater reliability is shown in Tabic 2. The reliability 
measures were obtained by finding out the Scott’s Coefficient or ‘p’. 
The formula (using per cent) was: 

Po—Pe 

"“looped 

Where, Po is the proportion of agreement 

Pe is the proportion of chance expectation for agreement. 

TABLE 2 


Inter-rater Reliability by Scott’s Method (Using Per Cent) 



Observer B 

Observer C 

Observer A 

.83 

.71 

Observer B 


.79 

1 

Average 

.78 
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The teacher-pupil interactions are studied for 20 minutes leading 
to 400 observations per teacher. Assuming the null hypothesis that 
teaching materials had no effects on the teachers’ behaviour, the Ma nn- 
Whitney U-test was applied separately to each combination of gtoupa 
Teaching-material-wise combined frequencies are given in Table 3. 


TABLE 3 

' Teaching-material-wise Distribution of Combined Frequencies 


Teaching Number of 


Categories 






Materials Teachers 

1 

2 

3 

4 

5 

5 

7 

8 

9 

10 

Languages* 19 

5 

141 

75 

782 

2916 

426 

175 

1997 

263 

920 

Social Studies 12 

1 

80 

63 

347 

3035 

93 

42 

657 

BB 

394 

General 











Science 7 

1 

26 

15 

184 

1857 

57 

55 

288 

no 

207 

Mathematics 5 

7 

72 

51 

299 

574 

31 

10 

575 

IPI 

2B0 

Total 43 

14 

319 

204 1612 

8382 

607 

282 

3417 

562 1801 


*Includes Eoelish, Hindi and Sanskrit* 

The inter-group U-values are shown in Table 4. 


TABLE 4 

The Inter-Group U-Values 


... . 

Social Studies 

General Science 

-Mathematies — 

Languages 

40 

41 

48 

Social Studies 

1 


48 

41 

Xleneral Science 

1 


43 


All the inter-group U-values shown in Table 4 were significant at 


222 














teacher behaviour PATI-ERNS 
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M level These showed that tliere are changes in the teachers’ bclia- 
material. Thia ettablito the firtt propom- 

““‘■purthe,. mtumins the nell hypothesis that the “ 

on the teachers’ behaviour U-test was applied The mean 

quencLes and the U-valiie have been shown in Table 5. 


TABLES 

S£X-wse Mean Frequencies (Approx.) and U-Values 


Teachers Cateecries 



2 

2 

3 

4 

5 

6 

7 

8 9 

10 

Male 

.4 

4.7 

7.0 

7.5 

13.6 

16.5 

36.9 

45.7 66.6 201.0 

Rank 1 

2 

3 

6 

9 

11 

12 

14 

16 17 

20 

Female 

0 

4.9 

5.3 

7.1 

7.3 

11.5 

30.8 

39.4 116.8 

117.0 

Rank 2 

1 

4 

5 

7 

8 

10 

13 

15 18 

19 


V,-Value 


45 


The U-value was significant at .05 level which shows that the sex 
has also a role in the teacher’s behaviour. This establishes the second 
proposition. 

Percentage of Time Spent on Lecturing 

Table 6 indicates the percentage of the time spent on lecturing 
(category 5) in relation to the total interaction in the class. 


TABLE 6 

Percentage of Time Spent on Lecturing 


Teaching Material 

Number of Teachers 

Percentage Time 

11 Languages 

19 

38.4 

2. Social Studies 

12 

63.2 

3. General Science 

7 

66.3 

4. Mathematics 

5 

28.7 
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The above results indicate that teachers of general science and 
social studies spend higher percentage of time in lecturing (66.3 per 
cent and 63.2 per cent). Teachers of mathematics and languages spend 
less time in lecturing (28.7 per cent and 38.4 per cent). 


Indirect and Direct Influence in the Classroom 

The first four categories are for indirect influence and the next 
three categories are for direct influence. The ratio of these two types 
of influences is known as I/D ratio. If the two influences are balanced 
or equal, I/D ratio would be 1. If the teacher uses indirect method, 
then the I/D ratio would be more than 1, and if the teacher uses 
direct method, I/D ratio would be less than 1. Table 7 shows the 
results- 


TABLE 7 

Distributton of Teachers on IjO Ratio 


JIJ> 

Number of Teachers 

% of Teachers 

More than 1 

2 

4.6 

0.6 -0.9 • 

3 

7.0 

5 and below 

38 

88.4 


liie majority of the teachers (38) have shown direct influence in 
opposition to only those five cases who were either middle of the way 
or used indirect influence. 

The I/D ratios shown in Table 8 indicate the influence pattern 
teaching-material-wise. 

The figures indicate that on the whole teachers of general 
science and social studies were more direct (11 and 15) than the tea¬ 
chers of mathematics who were comparatively less direct (-70). 
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teacher 
IN teaching 


behaviour patierns 

DIEEERENT MATERIA15 


table 8 



Verbal Interactions of the Teachers and Students 

provide^ 

S;r:ria“”l » 7'S^ed b, ^(Cd«aoH=s 

8 and 9) gives the TS ratio. It is showa in Table 9. 


TABLE9 



Results in Table 9 indicate that students were less active in gene- 
lal science and social studies classes and more active in mathematics 
and the language classes. 
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Conclusion 

The obtained results have established both the propositions, b 
continuation to the first, it may be analogized that the teaching mate¬ 
rials themselves were the sources for such variations in the tpnpV, . 
behaviour. Further, sex also proved to be another source of such 
variations. Therefore, it can be inferred that male teachers may teach 
general science and social studies better than female tp.ap>| fi^_ 
who may teach mathematics and the languages better than the male 
teachers. 

In the second part it has appeared that there is a division 
between the teaching materials, general science and social studies 
on one hand and the languages and mathematics on the other hand 
as regards the additional three observations- High lecturing, direct in¬ 
fluence and lesser student participation were predominant features 
with the former pair of teaching materials. It was also revealed in 
Table 7 that most of the teachers were using direct influence b 
the classroom. No figures were collected as regards the academic 
achievements of the pupils under such influences to determine the 
productivity issue or whether any of the teachers were trained or not. 
But if the question of the climate of the classroom is of any concern 
then steps for democratization of the authoritarian teacher behaviour 
are necessary. The feedback system can be a method for such a 
purpose. 


Biswamth Roy is Lecturer, Depaiiment of Educational Piyo/b? 
logy and Foundations of Education, National iTktitufa of Edu^^ 
NCERT, New Delhi, 
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Educational Testing 

Developments in Educational Testing, VoL Q 

Karlheinz logenkamp (Ed.), Uni-versity of London 
Press, Ltd., London, 19d9 (pp. 502); 

Since problems confronting educationists in the area of testing 
are similar everywhere, it is of use to evaluators to know about how their 
contemporaries in other parts of the world have attempted to approach, 
and solve them. Tlie first International Conference on Educational 
Measurement, held at the Kongresballe in Berlin from 16 to 25 May 
1967, provided an excellent opportunity to psychologists and experts in 
measurement and evaluation from various countries to exchange views 
on the subject through discussions and presentation of papers. 

The publication is a compilation of 41 of the 79 papers presented 
at the conference. The other 38 papers have been published in the 
first volume. Both the volumes have been very ably edited by Karl¬ 
heinz Ingenkamp of the Padagogisches Zentrum, Berlin, under the title 
Developments in Educational Testing and published by the University 
of London Press, London. The editor has exhibited great ingenuity 
in very carefully classifying the papers among the two volumes and 
within each. This also accounts for the near independence of the two 
volumes in view of the themes they present. The very fact that the 
participants of the seminar, and thereby the contributors to the book, 
are people of eminence in the field of testing from different parts of 
the world is by itself a testimony of its quality and value. 


Content Overview 

Volumt n, this TOlnms have bee, ctaBiJedasi 

(a) Tests for the primary school 

(b) Tests for secondary school 

(c) Tests for the university. 
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to the university stage stand divided into seven sub-heads: (1) selec¬ 
tion tests for universities, (2) the influence of tests on the lear ning pnj. 
cess. (3) teachers and testing techniques, (4) interpretation and use o£ 
test results by teachers, (5) use of test results for the improvement 
of instruction. (6) validity and norms of tests, and (7) testing and 
curriculum research. 

In a review of a publication with such a large variety of tEp mf; 
it is neither possible nor desirable to summarize aU of them* An 
attempt is therefore made below to highlight some salient contents of 
the book. 

Testing in Primary Schools 

This section covers school readiness tests in Austria and West Ger¬ 
many and deals with some of the basic aspects of testing at the primary 
stage, like the purpose of testing children at this stage, the kind of 
tests suitable and the use of test results. Some longitudinal studies 
on the problems of testing at this stage of education have also been 
described in this section. 

Tests for Secondary Schools 

The content of this section mainly relates to some studies on the 
predictability of attainment tests and school marks; the use of tests 
at this stage for selection purposes in Britain; the validity studies on 
high school level examinations in Israel, the four-year follow-up study 
of secondary school selection procedures in Central Africa and the 
selection tests in use in Mali, Kenya and Pakistan. 

Tests at the University 

This section incorporates papers on the seven aspects mentioned 
above. 

The first sub-section deals with salient aspects of university selec¬ 
tion tests and testing procedures in United States. Canada, Chile, 
Ethiopia and West Germany. These have a direct relevance for 
countries where university admissions are almost indiscriminate or 
without app’:opriate educational guidance. 


230 



TBSTIMC 


Tto *«,nd »b-»<=tion »hlch deal. will. 

ie to the motivation of students for study as related to 
tests used by the testing programmes—the type of tests and th 
pective influence on student learning. These bring to the pomted altca 
L of the evaluators some of the facts which they cannot afford lt> 


Teachers’ use of tests and other evaluation techniques forms the 
core of the next section which brings to the fore the ncccsidly <a 
preparation in the development and use of tests and other de* 
vices of evaluation. The sub-section also contains a very interesting 
comparative study of essay and objective type quest3on.s which has 
been and continues to be a subject of controversy in several cdu* 
cational quarters. 

Use of test results by teachers is the theme of the next .sub-sec¬ 
tion. It deals with the help that teachers would need for nltcmptihg 
a better and a more comprehensive use of the test results throu^ 
appropriate analysis and interpretation. One of the important func¬ 
tions of tests highlighted by this section is the use of test results in im¬ 
proving instruction, a criteria of an effective testing programme which 
is often overlooked. 

The next sub-section in sequence deals with the use of testing 
in the improvement of existing teaching methods and the development 
of new ones. It consists of three papers on evaluation and instruc¬ 
tional research- 


Serially the sixth of the sub-section contains two paper.s on the 
problems in establishing test validity and the merits and demerits in 
the use of different kinds of norms, 

^ The last sub-section deals with testing and curriculum research 
which is an area of rather recent origin in the educational world. Its 
inclusion marks the up-to-dateness of the contents of the publication. 


Critical Estimate 

“ cmtipreheiniM 

toutam Evata.Uo» (Formative and SummalivcV. tm 
m which deserves a discussion in greater detail has hww 
CWtenly dealt with under the sub-head "Testing and Curriculum^. 
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search”. Even though the book is a compilation of papers presented 
at a conference, the inclusion of a paper on Curriculum Evaluation, 
even though it may not have been presented at the conference, is wortli 
being considered for filling in the gap which exists in the subsequent 
edition of Volume II whenever it may be brought out. 

The publication could not be complete without a third volume 
dealing with the systems of examinations in vogue in various countries 
at different stages of education. This could be developed through the 
organisation of a second conference on the subject. The Pedagopsches 
Zentrum, Berlin, could consider and explore such a possibility. This 
conference could deal with the systems of external examinations, if 
any, and the procedures and practices of school/college evaluation in 
vogue in different countries. Thus, the area of the evaluation of non¬ 
scholastic aspects of pupil growth which has remained almost un¬ 
attended could also be taken care of. Besides, it will provide the 
readers an insight into the mechanics of examinations within the frame¬ 
work of which the testing programmes detailed in Volumes I and H 
operate. 


Conclusion 

In conclusion it could be said that though evaluation procedures 
and practices should be peculiar to the needs and objectives of an 
educational system, and the means and methods selected for bringing 
about the changes do depend upon several factors within the systems, 
there is much we all can learn, by what has been done elsewhere. 
Several ideas for such consumption could be found in this compila¬ 
tion. To those working in the field of testing the book has an appeal 
not easily evoked by every publication on the subject, because of its 
empirical rather than the usual rational content. 


H.S. Srivastava 


H-S. Srivasiava is Reader in the Department of Textbooks, 
Nitiondl Institute of Education, NCERT, New Delhi. 
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Child Development in Kauai 

The Chfldren of IU«ai-A Longitudinal Study from 

the Parental Period to Age Ten 


Emmy E. Werner, Jessie M. Bierman and Fern E. French. 
Untverbity of Hawaii Press, Honolulu, 1971. 


It was around the late 1920s and early 1930s that longitudinal 
studies of normal child development were started m the U.S.A. Ihty 
aimed at focussing on the cognitive development and sociali^tion ex¬ 
periences of children. Bloom (1964) and Kagan (1964) liavc des¬ 
cribed their methods, goals and findings. Longitudinal studies 
events occurring during pregnancy and their associations with child¬ 
hood disorders, such as mental retardation, cerebral palsy, speech, and 
reading disorders, perceptual and behavioural problems, arc of more 
recent origin. Most were initialed in the 1950s and 1960s. The iiy 
vestigators differed in their choice of criteria for the selectioh of their 
subjects and studied different functions. The Kauai Study is an 
extension of previous longitudinal research on the relationship between 
perinatal complications and child development in three major respecUt 
the total child population was studied rather than small selected 
samples; the observations began as early as the fourth week of gesta¬ 
tion; it included the study of both perinatal stress and the quality of 
the environment and their relative effects on the children’s short and 
long-term development. 

The Children vf Kauai is a longitudinal study of children from 
the prenatal period to the age of ten. It presents the results obtained 
by a multidisciplinary investigation representing maternal and child 
health, obstetrics, pediatrics,' psychology, public health, nursing, socio¬ 
logy and statistics. It studied sever^ thousand families -of a multi¬ 
social community living on the island of Kanai, Hawaii. The island 
of Kauai is the nortiiernmost inhabited island in the Hawaiian archi¬ 


pelago. OrigindEy’when workers were required on the ' sugarcane 
and other plantations, Chinese, Japanese, Portuguese and 'Filipino 
iabonrers were imported to the islind.' Tdday 'it has a hiral, multi¬ 
racial, modem community. ' ■ ■ ' ' ' ' 
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Begianing in 1954 a team of pediatricians, psychologists and 
public health workers followed the course of 3000 pregnancies on the 
island abd studied over 100 of the live-born children and their fami¬ 
lies for a full dpcade. With data available on the course and outcome 
of all pregnancies in an entire community comprising all socio-economic 
ethnic groups in the population, the authors have been able to; (a) 
give the incidence of fetal and postnatal deaths and perinatal compli¬ 
cations; (b) evaluate the relationships between perinatal stress and 
the physical, cognitive and social development of preschool and early 
school age children; (c) assess the relative effects of perinatal 
stress and quality of environment (material well-being, intellectual sti¬ 
mulation. en^ptional support) on the development of children. 

The methodology followed was as follows: 

1. The first phase of the study was to take a census of pregnant 
mothers. Special efforts were made to encourage early reporting of 
pregnancies- 

2. This was conducted simultaneously with the periodic inter¬ 
views of all 'ffovucn reported to be pregnant, followed by additional 
interviews (luring the post-parturition period and when the infant was 
about one year old. 

3. A c|inial perinatal rating, based on the presence of conditions 
thought to have had a possible deleterious effect on the fetus or new‘ 
born, was inade for each child. 

4 Ne^t was a developmental examination conducted around the 
age of two years which assessed the physical status and searched for 
the congenita^ and acquired defects. A psychological examination was 
also given to- a large number of children which consisted of tests of 
intelligence, social maturity, etc. 

5- The next follow-up was at the age of ten years. It took note of 
the children's school records, hospital records, etc., and collected new 
information on their school achievement and physical, intellectual and 
emotional problems. A home interview with the mother was done to 
get at thdir previous history. Group tests, and in special cases Indivi' 
dual tests pf intelligence and personality, were administered to child¬ 
ren. These measures elicited information on the types of problems 
related to school achievement, intelligence, perception, language, emo¬ 
tions. physical health of children. 
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1}< K^t « 


c nf the Kauai Study contribute to a better awto* 

of thf quantitative and qualitative aspects ol repi^Mcl*** 
standing of the quan v _layed by early environtnent in ioflucocKif 

oi th/study are t^t it give* . 
^ JS?r^t«nate of the proportion of fatal deaUu 
steges of S^station: of the nature and extent of hatrfkappiog 
resSltiMfrom damage incurred by the fetus 

and during birth; the development and progress in school of tte ha^t* 
canoed children in relation to that of their peers without such bawd*- 
caprthe influence of the environment on the dcveloptnenl in the cn»- 
cial arly years of life; and the impact of the community of the chiM' 
ren affected by both perinatal stress and a poor enviroorntmt duiit^ 
the first decade of life. The study showed that thou^ bioloj^l effort* 
were very powerful in the early weeks of the pregnancy, as 
advances and during labour, delivery and early life, the exiertiai c»- 
vironment exerted an increasing influence. Although those Y>di0 «ww 
biologically more vulnerable appeared also to be more vubenitde to 
the stress of a poor environment; they repersented only a very wwaW 
proportion of the children who, at the end of the first decade ot ibcw 
lives, failed to function adequately. Ten times more chi(di«i> in Ihr 
sample had problems attributable to the effects of a poor early entdnw' 
meat than to the effects of serious perinatal stress. It that ttj 

differences between children with severe perinatal stress ^wii^ up in 
a favourable early environment and those with stress growing up *n 
an unfavourable environment were much larger than differeoctss (Ml 
ween children with and without peiinatal complications growing up ut 
an adequate family environment. In other words the effects rrf «*• 
vironmental deprivation were found to be more powerful and acximjnied 
for much more of the variance in IQ than degree of perinstal stress. 
Moreover among services required for these children by age 1«. 
far the greatest need was for long-term educational or mental h»hh 
Mrvices or both. However, it should be kept in mind that the Kauai 
Stuy was done eat a sample ,.where excellent provisions have tang been 
mifebie for hcal& medical care. One cannot be loo sure a* lu 
what the results vrfU;be. .weie. such a study been done in Indk 

fact tlat health care and nutrition minus the required ^educ»ttanal 
stimulation will not pay much dividends. Mwantanal 
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All the recent studies suggest that early childhood is the most 
vulnerable, stage and that intervention at this stage offers the greatest 
promise* for substantially reducing the casualties among the young. 
Rfimedial'.measures have,to be started right from early years for which 
closer cooperation is required between the various professions attend¬ 
ing’the * birth rand care.,of the child. These services should aim at 
spottin(g’ea%,'developmental failures in children suffering from dele- 
tadi(&usfipfiianataliConditions and to provide them with a supportive and 
stitnulating environment to minimize the effects of early damage. 

-Ii,fKeeping ini,view these trends of research studies, a number of 
puesclioOltprQgraunaes.have been started for disadvantaged children. 
The'Head Start: Projects of U-S.A.. the Preschool Groups of Great 
Hritairi. therrSpeCiaV, nutrition programmes for. preschool children in 
Iadia.i‘etostfiiarbje^mpleis. Recently the Swaminathan Committee sub¬ 
mitted n.’report on'thfi stydy of the preschool child which has suggested 
waysi and;means of'ihtimulating young children in India. What is 
pfii’hapsrtequired is;t<}fjn!iajce it possible for all agencies that serve child¬ 
ren ’ifflf.pQdlj their,; (resources to provide more efficient physical and 
cdental health sBrvicpsi:as well as to provide cultural and educational 
stin!tulatioji.ifDrj the children and their parents. This should help the 
cfirtHitey/toiMeta some of'dts overwhelming problems. 
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Science Education and Scientific 
Attitudes of Indian Students 


y, Shekhawat 


The author postulates that the philosophy of 
science essentially conflicts with the native 
Indian philosophy and that therefore in spite of 
concerted e^orts the majority of Indian youth 
remain alien to .science. Another barrier to 
learning science is the foreign language employ¬ 
ed. The author examines these issues and goes 
into the .implications for the methods and mate¬ 
rials of science teaching arising from this con¬ 
flict. 


Nearly two and a half decades have passed since the famous philo¬ 
sopher of science, F.S.C. Northrop, pointed out the way that would 
lead to a scientific civilization for Asians and their brothers of the 
Third World. 

' It is frequently assumed by native leaders o£ non-Western so¬ 
cieties, and also often by their Western advisers, that the problems 
of introducing modern scientific instruments and ways into Asia 
' fThe Middle East and Africa) is merely that of giving the native 
people their political independence and then providing them with 
funds and the practical instruments. This facile assumption over¬ 
looks several things. First, die instruments of modern science 
derive from its theory and require a comprehension of that 
theory for their correct manufacture and effective use. Secondj 
diis theory in turn rests on philosophical as weU as physical assump¬ 
tions, When comprehended, these philosophical assumptions gene¬ 
rate" a personal and social mentality and behaviour quite different 
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f«mi, JUKI ai points incompatible with, the tamiiv 
bally rentti-ed mentality and values of the 
In short one cannot bring in dirinstru™Pn^?''^^ 
wiUiout sooner or later intiothicing its philosoDhicaT*’'^”" 

I ns mentality, as it captui-cs the sdentifiSlv “ 

the olti lamilial and Iribal moral loyaltiw If 
tiotial conflict and social demoralisation are not^n ^ 
unportatu that the youth understand what is happeninB™o’t!,» 


-ru- scientists and philosophers" from the west as well as ihc 

nurd World have turned considerable attention toward the probfem 
of scientificatlon of these oldest known civilizations, toward the prob¬ 
lem of economic regeneration of these potential people. However, 
even t^ay the problem remains; even today most of the countries 
of tuQ Third World, save China, have failed to infuse science in their 
native cultures; even today a sufficient founding in scientific mncPp i , 
^nd attitudes that would guarantee the creation of an everlasting edi¬ 
fice has not been achieved. This is so when many countries, afflnunt 
today, guided by the scientific thoughts of Marx, spun off from the 
capitalist fold and built up their own indigeneous scientific cultures. 
Beyond doubt, their methods have not been much different from what 
Northrop has expressed in those few words. 

In India, the problem, (and it remains) is that of the youth acquir¬ 
ing a grounding in science, a mentality of science, an atlitude ot 
science. In almost every university science education is a 'must'; 
almost every department of science offers courses comparable to any 
American or Western university; millions of rupees are spent in buy* 
hlg the latest equipment; professors pay regular visits to leading uni¬ 
versities of the world to refresh their memories and to acquaint them- 


Wi. Hejseiilbarg, Physics and Philosophy. George Allen and Urivdp 


ScWTifr/tc Development. E. Shils (Ed.), The MIT Press, 
^as., t968. Two important contributions in this book are; M. Polauji. 

Riapublic of Science" (pn. 1-20) and S. Dediier, ‘'Underdeveloped 
Sciencfe-inj-Underdeveloped Coimtries,"^ (pp. 143-63), 
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selves with the latest approaches adopted;-" Western advisors are in¬ 
vited periodically to guide the local persons in the lead in running 
the machine. To sum up. the sweat is being shed by local hands 
to temper the steel with foreign tools. The end results achieved so 
far reveal the essentials of a miscarriage, the signs of an imposed 
alien dead weiglit. To define the problem precisely: What is the 
reason that in spite of concerted efforts, the majority of the cross- 
section of Indian youth remains alien to science ? Why. even today, 
is there a lack of deep conceptual understanding of the essentials of 
science? Why, even today, has there not occurred any fundamental 
breakthrough in the appreciation of theoretical structure of science ? 
To answer these questions, it is essential to investigate those essen¬ 
tials of the Indian philosophy tliat have acquired a permanent hold 
on the Indian mind, and also to examine these essentials vis-a-vis the 
essentials of the philosophy of science. If these are basically con- 
flcting and alien, it is necessary to inquire into our methods of teach¬ 
ing. the language of teaching and the patterns of book designing, and 
to point out the main pitfalls that should, sooner or latter, be com¬ 
pletely overcome. 


The Essentials of Native Philosophy 

The Gita and its philosophy have had the widest influence in 
India,' and even today most of those students who are first- or second- 
generation literates, coming from rural India, have a basic knowledge 
of the philosophy of the Gita which has its central point the principle 
of karma. According to this principle, as it is understood by the 
majority of the people, there is an atman that is eternal and indest¬ 
ructible. exactly contrary to which there is the human body that is 


•A him or glimpse of how hard they had to work in the U.S.A. for a proper 
sdentific education is found in an article on science—H.A. Smith and K.E. 
^derson in Encyclopaedia of Educational Research (Ed. C.W. Harris) 
The Macmillan Co., 1960, (3rd edn.), pp. 1216-32, 

‘By not mentioning science here, it is not intended to ignore the fact 
that the sciences had grown in ancient and medieval India. A good, his¬ 
torical account of tliis is found in: G.S. Diksit, "The ‘Sivattva Ratnakar’ 
M a source for Sciences m Ancient and Medieval India”, Ind ]' of Hid of 

mp PP- Purnal ieei 

J.M.P Mahadevan, "Philosophical Trends vs. History of Science of India " 
pp. 27-41. ' 
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transitory and perishable. Every action performed by a living being 
is an action by this aiman and is meaningful in that its imprint is 
stored in the atman; when one body perishes, atman, along with all 
stored actions, nucleates another embryo and a new body grows around 
it. The new body is influenced by the stored actions {karma) and 
its future is determined by these. So general and davastating has been 
impact of this principle that the castes who had vested interests sue- 
ceeded in explaining the whole estabUshed system by this principle; 
even today astrology is upheld by this, even today the caste system 
stands on this principle, even today people are contented with poverty 
and hunger because of this principle. This principle stands as the 
strongest barrier against Darwin’s theories of human evolution. Marx’s 
theories of societal evolution and Freud’s theories of psychology. 

Misinterpreted and distorted philosophies of yoga have an equal 
influence on the people, supported by the principle of karma. Sadhus, 
wandering throughout the cotmlry. propagate this philosophy; they 
sustain the myth of celibacy, of acquiring godhood tlirough mtrospec- 
tion or meditation {dhyan and Samadhi). Yoga is a primitive saence 
of psychology, based on a methodology of pracbee through introspec¬ 
tion which evidently rejects the criterion of public testabihty because 
all *e experiences are private. Yoga propagates the myth of supe^ 
natural powers {vibhutis) and is a kind of magic for Ae people; R 
shows a contempt for the material sciences and provokes people to 
renounce this ‘illusory’ world; it resU on total fahh “the Guru imd 
the God and gives a secondary place to reason; it is based on dew- 
tion and persistence and rejects an attitude of questioning and 

mg accepted methods of pramana' are experience, mfe^ 

ence \nd the word {pratyaksa. dnuman. Sabha). but they carry de¬ 
ferent weightage in that experience is the most reliable, inference 
the second best reliable, and the word the third. However, due to so^- 
historic reasons, this concept of weightage has 
hv the eSoTts of a croM-section of vested uiteresta. la fact 

Ceten oa the highest teliahility of - 

•G. Srinivasan Murti, The ha^SpareX 
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this again rejects the attitude of questioning and inquiry, demanding 
faith and devotion. 

The teacher-taught relationship in Lidia is today determined 
by tjiese essentials. What is demanded of the pupil is total regard 
for the teachers: the capacity to memorise and learn without ques¬ 
tioning (because whatever the teacher says, has to be relied upon); 
faith and devotion in the teacher and in what is being taught. 

To sum up: in whatever distorted form the philosophies have 
been accepted by the people, as such they are all a challenge to science 
and the scientific mentality. There does not exist any Indian philo¬ 
sophy whatsoever that would support scientific tlieories and would 
help people in coming out of this bog of myth, superstition and blind 
devotion. It is precisely these established dogmas of the Indian Philo¬ 
sophy that science has to completely eradicate. 

The Essentials of the Philosophy of Science 

Experience is the basis of all sciences: all formal and conceptual 
theories of science—^whether deductive or inductive —aim at analysing 
and understanding that which is experienced. What is experienced 
is an object and all objects are constituted of matter, and thus science 
alms at analysing and understanding the principle of matter, and in 
achieving this aim it also uses other methods of pramana, namely, 
inference and word. But all theories have to be designed in such a 
way that the experienced objects can be explained by them; precise 
statements of observed phenomena axe called laws and are always of 
the form (x) ( PxOQx ). i.e., for every x, it x has property P, then 
X has properly Q. These are conditional statements, and under some 
given conditions are tested by experiment." Experiments involve an 
observer, an object and a process called observation/measurement. 
There are at least three well known rigorous principles of experiment¬ 
ing, namely, minimum observer involvement, guarantee of a contact 
between the observer and the object, and inter-subjective repeatability 
of measurement. Every measurement ends with the noting of certain 
real numbers which are called data, these data being the facts with 

Tor a good exposition of philosophical aspects of nattiral sciences, jiarti- 
eularly physics, see: Rudolf, Carnap, Philosophical Foundations of Phy- 
««. New York: Basic Books, 1966. 
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which any theory that proposes to explain the measured phenomenon 
must correspond. 

Every scientific theory rests on certain assumptions even if those 
are certain well known universal laws; the simpler and more obvious 
these assumptions, the more everlasting the theory. No theory of 
science is sacred and it stands or falls depending on our state of know¬ 
ledge. Every theory employs certain concepts which are socio-histori- 
cally determined, which evolve and change. The more comprehensive 
the concepts employed, more comprehensive is the theory and the 
wider the field it covers. When old theories are challenged by expand¬ 
ed information, new theories evolve that are ever more general and 
ever more widely applicable. 

Thus all scientific theories are founded in experience and all of 
them imply an essential practice of challenging assumptions; questions 
are the backbone of scientific evolution, and any theory, howsoever 
general, shall become dogmatic and ossified if it is accepted in toto. 
Theories are not thrown completely overboard; theories evolve, and 
in such a process they retain many of the older concepts. 

The reader shall have grasped by now the conflicting principles 
of the phiolsophy of science and the native philosophy; one rests on 
the principle of evolving matter, the other on the principle of karma; 
one rests on public experience, the other on private experience; one 
rests on challengable assumptions, the other on invoilable rules of 
God; one demands a questioning attitude, the other demands a blind 
faith in the teacher and in what is being taught. Such are the oppos¬ 
ing principles on which the two philosophies rest. 

Language 

Language is an ordered set of symbols, chosen arbitrarily, and 
ordered in such a way that they carry certain meaning. TTiou^t and 
languag e both employ the unit of word-meaning, the meanmg being 
an expression of a concept. Language is thus a means of communi¬ 
cating social concepts and thou^t is contingent upon this means of 
social concepts. In childhood, language and thought develop inde¬ 
pendently; at a certain stage there occurs a pre-intellectual phase in 
language and a pre-Iinguistic phase in intellect, and both become interi- 
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wined/ The importance of language is in that thought is impossible 
without language. The evolution of language proceeds with the 
soclo-historic evolution of concepts, and the more the concepts for¬ 
mulated and generated during a given period, the richer the language. 
In India the problem of language remains, even after many years of 
political independence, the geo-linguistic factor playing an important 
role. It is however a known fact, established after empirical data, 
that most of the languages in India contain rich elements of Sanskrit 
which is very close to Hindi. Acceptance of one of these languages 
as the prime means of communicating social concepts and incorporat¬ 
ing in it all the geo-socially determined concepts from all the regions 
of the country would not only make the new language rich but also 
phonetically acceptable to the majority of the people. This indeed 
needs considerable research. Science is today, taught in a Western 
language, namely English, which contains the elements of Western 
thought and social concepts, these being totally alien to the students 
here. The result: If native philosophy is a barrier that conflicts 
with scientific philosophy at every step, the foreign language is a 
barrier that creates confusing concepts and undermines the natural 
process of thought. Such is the misery of an Indian science student 
so far as the language is concerned, and this misery can either be 
overcome by wiping out the native culture wholly or partially, or by 
communicating the ideas of science by means of a language that em- 
ptoys native Concepts. Evidently the latter would be &e most desir¬ 
able remedy, however difflcult it may seem. 

Design of Syllabi and Books 

Two grave problems that the science student in India faces have 
been pointed out above: the problem of conflcting philosophies and 
the problem of language. Whereas the prime task before those who 
devise the policies of science education is to solve, first of all, these 
two problems, there are other grave mistakes that are being continuous¬ 
ly committed. One of them is the design of the syllabi and books 
of science, the other being the methods of science teaching. 

The problem of conflicting philosophies has ever been overlook- 

"Vygotsky, Thought and Language. The MIT Press, Mass., 1962. 
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ed in designing syllabi in the sciences, and this is the main source 
of the failure in developing scientific attitudes in the students. The 
only way to combat the damaging idealistic philosophy is to prepare 
a grounding in the philosophy and history of science for all students 
at the undergraduate level. For those students who opt for science 
at the postgraduate level a deeper understanding of the above should 
be required. To generate native concepts for a native philosophy of 
science it is essential to understand thoroughly what indeed the philo- 
sophy of science is, what the history of development! of Science has 
been and what type of thinkers were those who advanced it. 

Many self-declared intellectuals argue that the teaching of the 
history of science would develop an inferiority complex in the stu¬ 
dents and create in them the myth of Western thought and thinkdrs. 
The same argument they employ for the design of books which tiiey 
say must be designed in a logical sequence and not in a historical 
sequence. A close analysis will reveal that this belief is Unfounded 
and that rejection of history is rejection of identity. Mart should not 
feel ashamed of a knowledge of the fact that his ancestors were apes 
and not God. The moment we grasp the laws that govern the social 
evolution we realize why one section of the world happened to take 
the lead at the expense of other sections and why it is inevitable 
for .all to pass through the same stages of evolution sooner or later. 
The problem is one of catching up with those who have left us behind, 
and that is possible only by learning about the path they have traced 
and drawing lessons from it. Ignoring history on the one hand and 
depending entirely on logic on the other Would definitely be a serious 
mistake ^cause even logic is not a priori and contains in it the ele¬ 
ments of history. We cannot escape history. 

In the designing of books it is therefore essential to explain the 
main problems to the youth, to prepare them for combating those 
principles of philosophy that conflict with sciences, to devise-methods 
oi translating concepts, to give a short-introduction of the history of 
science and of Ihe assumptions in .which science rests, and to then pre¬ 
sent .the theories such that they contain more of conceptual stuff than 
of formal stuff. The more such an awareness be generated in the 
student, the better shall become his understanding of science, i Apaft 
from this, the emphasis should be on the empirical, and concepts should 
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be demonstrated to correspond with the experiments that uphold 
them. 

Methods of Science Teaching 

Those who teach are much more influenced by the native philo¬ 
sophy than those who are being taught, and therefore all the prob¬ 
lems that were indicated in the second section are faced by the 
teachers. Most of the teachers, even if they have travelled widely in 
the west, fail to appreciate the conceptual import of science; they 
reward memorising, they dread questioning and fail to communicate 
to the student the conceptual essence of sciences. No distinction is 
made between applied mathematics and physics, and what is indeed 
lifting taught in the name of physics is applied mathematics. Physics 
is a philosophy of matter which employs a formal language like mathe¬ 
matics for the sake of preciseness and which relies heavily on experi¬ 
ence. Applied mathematics on the other hand is a formal language 
that takes certain concrete objective examples to clarify its import; it 
does not bother about the analysis of matter or about the correspond¬ 
ence of its theory with experience. Separate the philosophy of matter 
and the experiments from physics and it would become applied mathe¬ 
matics. and that is indeed being done. The philosophy of matter is 
almost wholly misunderstood and miscommunicated and experiments 
are perfoioied independent of the phase of exposing the theories to the 
student; there is not pointed out a correspondance between the theory 
that was just taught in the class and the experiment that is being 
performed. Many times it happens that experiments that support 
a' theory are performed first in the laboratory while the theory is 
learnt later. Apart from this there are other academic problems for 
the teacher: his failure to keep in pace with recent developments, 
lack of motivation, degree of commitment for and involvement in 
science teaching. It would indeed be an ideal programme if dedi¬ 
cated teams of scientists organised trips in various schools and colleges 
to demonstrate small but interesting experiments of science to young 
students so as to instil in them an appreciation for science and its 
theories. 

What is essential for teachers is to keep in mind the main prob¬ 
lems delineated above while teaching the students of science and to 
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modernize their concepts and methods by a continuous mvolvement 
in the scientific world. 

Conclusions 

The techniques adopted for scientification of education in TnAia 
have not shown any fundamental improvement in spite of concerted 
efforts by diose in the lead. This is so because the essentials of Indian 
philosophy, namely, the principle of Karma propagated by a caste of 
vested interests, the principle of yoga propagated by wandering sadhus, 
and other aspects like devotion to the teacher, agreement without 
questioning, acceptance without critical evaluation, still hold consider¬ 
able sway in the minds of the Indian people, including the youth. 
Those essentials of the Indian philosophy are in direct conflict with 
the essentials of the philosophy of science and present a strong bar¬ 
rier to any propagation of the latter. Apart from this, there are 
problems of language and concept generation; of design of syllabi 
and books such thht the philosophy of science could be appreciated 
by the young student and the sequence of presentation of the courses 
in books would be logico-historical; of the methods of teachmg in 
which the teacher himself suffers from the above maladies, lacks con¬ 
ceptual understanding of science and fails to establish a one-to-one 
correspondence between theory and experiment. 

The remedy for these problems lies in a compulsory grounding 
of all the undergraduates, uniformly, in the philosophy of science; 
acceptance of Hindi or Sanskrit as the means of communication of 
social concepts; design of syllabi and books keeping in view the local 
concrete socio-historical situation, the philosophy and the culture; 
radical improvements in the methods of teaching in which the teacher 
constantly keeps in sight the above-mentioned problems; and propaga^ 
tion of science by dedicated teams of teachers and scientists. 


V. Shekhawat is Junior Research Fellow in the Department of 
Philosophy, Rajasthan University, Jaipur, 
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Towards Mathematical Models 
of Teaching 

S. P, Bhattacharya 


The author reviews significant research on 
mathematical models of teaching and advocates 
•further concentrated effort in this area of re¬ 
search. 


A mathematical theory seems to be an inevitable development 
at the present stage of development of every branch of the science 
of human behaviour. Research workers of widely diverse views are 
found to agree on this (Brunswik, 1939; Skinner, 1938; Wiener, 1948; 
Travers, 1966). 

Dear and Atkinson (1962) write in this connection: “It does 
not seem necessary to present any argument here in support of the 
use of mathematical models in social science research, as the value 
of this method of study is now widely accepted,” They point espe¬ 
cially to the successes that mathematical modelling has had in three 
social science areas whose problems seem to overlap sufficiently with 
those of a programme of teaching, namely; (i) mathematical learn¬ 
ing theory: (ii) the theory of test design for measuring intelligence 
and achievement; and (ill) mathematical programming of dynamic 
problems like production scheduling, inventory control and process 
study. 

Research on teaching, at present, is mainly ‘descriptive’ (Smith, 
1956) and occasionally ‘experimental’ (Glaser, 1965). Though the 
majority of the studies are not ‘prescriptive’ (Bruner, 1966), fortunately 
they are not data-free. In a way, research on teaching is rich in 
the variety and quality of available data necessary for preliminary 
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model building. Empirical studies on teaching, both survey-type aad 
experimental-type, have approached a critical point from where model 
building may safely take off. Bush and Mosteller (1951) pointed out 
this direction of research in no uncertain terms: “Mathematical 
models of empirical phenomena aid the development of science when 
a sufficient body of quantitative information has been accumulated. 
This accumulation can be used to point the direction in which models 
should be constructed and to test the adequacy of such models in their 
interim states. Models, in turn, frequently are useful in organizing 
and interpreting experimental data and in suggesting new directions 
for experimental research.” 

Following the observations of Estes (1950) about the statistical 
model of learning, we can also advocate meaningfully mathematical 
approaches towards models of teaching. Reliable observational tech¬ 
niques and .standardized collection devices used in ‘classroom inter¬ 
action analysis’ (Flanders, 1970) and ‘programmed instruction’ (Fry, 
1963), enable the present-day researcher in teaching to obtain data 
which are orderly and reproducible enough to support exact quantifi¬ 
cation of the teaching process. Of course, some time is still needed 
for a comparable refinement of theoretical concepts and methods. 
What E.stes (1950) said of learning may also be said of teaching 
in this matter; “The necessary interplay between theory and experi¬ 
ment has been hindered, however, by the fact that none of the many 
current theories of learning commands general agreement.” Re¬ 
searchers on building theories of teaching are broadly classified into 
two groups; “describers” and "improvers”. The reason is not far 
to seek. Theories of teaching are built around verbally defined hypo¬ 
thetical constructs which are susceptible to certain disagreement on 
verification. To wait for the resolution of the varied disparities among 
the competing theories of teaching will be time-consuming and, also, 
will in no way help their resolution. The resolution rather lies in the 
way of systemization of “well established empirical relationship at a 
peripheral, statistical level of analysis” (Estes. 1950). The possi¬ 
bilities of unifying the diverse explanations of basic concepts in theories 
of teaching may be fruitfully explored through a set of experimentally 
manipulable variables, and by strict mathematical reasoning (Haddan, 
1970). 
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TOWARDS MATHEMATICAL 
MODELS OF TEACHING 


Mathematical Models of Learning 

Although the term “mathematical models of teaching” has not 
come even in occasional use in the literature of educational research, 
the same in learning is frequently used in psychological research 
From 1870 onwards, tlie mathematical treatment of psychology, espe¬ 
cially the branch of learning, has gradually evolved through experi¬ 
mental studies, psychometric studies, factor-analysis and finally, in 
1950, statistical studies. 

Factor analysis techniques were developed and refined by Spear¬ 
man (1927). Thomson (1951). Thurslonc (1947). Kaiser (1956), 
Lav/ley (1940), Wherry (1959), and others. 

Stochastic models were developed notably by Estes (1950), Bush 
and Mosteller (1951). Luce (1960). and others. 

information theory and cybernetics were quickly drawn into 
the field of learning by Shanon and Weaver (1949), McGill (1954), 
Attneave (1959), Luce (1960), Stolurow (1965), and others. 

A mathematical theory of teaching is almost the fraternal twin 
of that of learning, and therefore the building up of such a theory 
of teaching cannot be delayed. Necessarily it will draw heavily from 
the past experiences and present trends of building learning theories. 
The building of a model of teaching like that of learning, will involve 
three basic steps: 

1. Constructing a quantitative theory of the phenomena of 
teaching. 

2. Deriving empirical consequences (prediction) from the 
theory for the parametric values, time, paths, equilibria 
and other characteristics of the phenomenon. 

3. Testing these consequences by comparing them with num¬ 
bers derived from the empirical data. 

Mathematical Modef^ of Teaching 

Henderson (1965) gave a theoretical model of teaching in which 
he had used the idea of a relation as a set of n-tuples. Teaching, he 
conceived as a ternary relationship. T (x.y.z.). where T is the variable 
and x.y. and z. are component sets of teacher, pupil and subject vari¬ 
ables, respectively. 
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Biddle (1964) oflered a '‘seven-variable model” for the investiga¬ 
tion of teacher eflEectiveness. Gage (1963) had categorized his model 
with those of Medley and Mitzel (1958) and Ryans (1960) as the 
“Criterion-of-effiectiveness” paradigm. Carroll (1965) also deve¬ 
loped a comprehensive model of teaching involving five variables; his 
model required the control of four variables by statistical methods 
like analysis of covariance or factorial design. Siegel and Siegel (1967) 
suggested a paradigm entailing multivariate analysis and provision for 
studying interaction among tlie variables. The study involved four 
classes of independent variables and two types of dependent variables. 

Factor Analytic Models of Teaching 

Attempts have been made to develop a model of teachin g through 
factor analysis. Factor analysis may identify the primary abilities 
that constitute the larger, general teaching ability as well as the speci¬ 
fic teaching abilities of different subjects at different grade levels and 
thus help to build a factorial model of teaching. Spearman’s two- 
factor model, Holzingers’ bi-factor model, Thurstone’s multi-factor 
model. Wherry’s hierarchical-factor model—^any and many of them 
may be experimentally utilised to study leaching ability. In fact, a 
large number of studies have already been done to gain insight into 
the teaching process through factor analysis (La Duke, 1945; Rostker, 
1945; Hellfrltsch, 1945; Schmid, 1950; Ryans, 1952; Erickson, 1954). 

Stochastic Models of Teaching 

The statistical models of teaching may be deterministic or may 
contain random elements. Theories incorporating random elements 
are called^ stochastic. These probabilistic models are becoming popu¬ 
lar in the social sciences, especially in different branches of psychology. 
Stochastic models can be interpreted in either of two ways: (i) the ran¬ 
dom elements can be regarded as an integral constituent of the subject, or 
(ii) the model is regarded as an artifact for summing up the unpre¬ 
dictable resultant of a host of minor and additive factors that influ¬ 
ence behaviour. Researchers in learning theory are of the view that 
stochastic models in learning, in view of the existing limited know¬ 
ledge of neurophysiology, seem likely, for a long time to come, to 
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TOWARDS MATHEMATICAL 
MODELS OF TEACHING 


play a major role in advancing knowledge of human behaviour. Bush 
and Mosteller (1951) said: “We do not take a position of strict 
with respect to behaviour and its prediction. We tend 
to believe that behaviour is intrinsically probabilistic-” 

Although Estes (1950) initiated a movement towai'd a statistical 
theory of k^irning and vigorous researches have been done along the 
direction, no serious attempt has yet been consciously made to examine 
the possibility of their usefulness in building models of teaching. A 
few scattered attempts have, of course, been noticed. 

Dear and Atkinson (1962) developed a somewhat mathematical 
model of the teaching process which was concerned with a simple 
situation in which only two concepts were being taught. A “two- 
slate Markov chain” mathematical learning model was used as the prin¬ 
cipal tool for developing the teaching model. The study originated 
at the branching problem of a two-concept programme for efficient 
teaching. 

Flechsig and Heipchc (1969) proposed a didacomctric model 
which is valuable in theorizing the “interactive process” in teaching, 
because it is based on a special stochastic matrix relating the factor 
for the initial distribution to that of the final distirbution of achieve¬ 
ment scores. Didacometry, therefore, denotes a new field of instruc¬ 
tional measurement which is concerned with the development and 
adaptation of mathematical models which allow us to measure the 
effectiveness of instruction. 

All in all, the roles of probability in a stochastic model of teach¬ 
ing will be: 

1. Assumptions that the teaching behaviour is determined 
only probabilistically by the elements of instruction. 

2. Assumptions that the behaviour is not solely determined 
by parameter values, but is subject to influence by myriad 
unknown causes. 

Cybernetical Models of Teaching 

The development of quantitative instructional models related to 
cybernetics has had its beginning within the last ten years. These 
mt^els attempt to describe the process of optimalizing the sequence 
of instructional events in a controlled situation. Mallen (1969) writes: 
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“the application of cybernetics to the study of the learning-teaching 
system begins from the notion that teaching is basically concerned 
with controlling a learning process.” He has also given a model, "a sim¬ 
ple mathematical description of adaptive teaching (coupled Student- 
Teaching Machine) system” in Dunn and Hohoyd (1969). Groen 
and Atkinson (1966) represented the instructional models as multi¬ 
stage decision processes which determine the efficiency of various 
orders of presenting learning materials. Smallwood (1962) formulat¬ 
ed a simple instructional model in which the students’ post-instruc¬ 
tional petformance is a function of the number and blocks of instruc¬ 
tional matters and the probable time for working through these sub¬ 
ject-matter blocks. Matheson (1964) investigated by means of the , 
simulation technique a number of sub-optimal strategies for the res¬ 
ponse-insensitive instructional conditions and found a net reward re¬ 
turn of 1 to 7 for optimal strategies. Computer simulation models 
of cognitive processes offer a theoretically rich class of quantitative 
instructional models. Feigenbaum and Feldman (1963), Reitman 
(1965) and others have done considerable work in this field. This 
trend of developing models of cognitive processes shows great promise 
for the future by providing a formal basis for comprehensive mathe¬ 
matical models of teaching. 
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Validation Testing of Programmed 
Instructional Materials 

S. P Mullick 


The author describes in detail procedures 
for validation testing of programmed instruciional 
materials. 


Programmed instructional materials are educational materials 
from which students learn. These materials are presented in book 
formal, in machines, or as teaching-learning systems operating through 
a network of devices, ranging from tapes, film strips, film loops and 
television to computers. These materials may be self-paced or group- 
paced. Whatever may be their form or mode of presentation they 
have certain common features. First, they require the student to focus 
his attention on a limited amount of material at one time. Second¬ 
ly, they require him to respond in some way to each segment of 
material. Thirdly, they give him immediate knowledge of results. 
These three features constitute the learning cycle. Every student is 
kept thus engaged in each learning cycle and goes through a series of 
learning experiences as he completes one cycle after another, The 
activities in which the learner is required to engage at each step are 
selected and ordered on the basis of empirical tests. The steps in a 
programme are tested on samples of intended learners and are revised, 
if necessary, so that they contribute to the learning of the students. 
The strength of programmed instruction thus resides not in the pro¬ 
duct but in the empirical test in procedures employed in its production. 

The empirical testing procedures may be divided into two cate¬ 
gories, viz., developmental testing procedures and validation testing 
procedures. The aim of developmental testing is to revise and finalise 
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PROGRAMMED MATERIALS 


Ihe draft programme until tlie programmer is satisfied that the pro- 
cramme will be able to do what it was intended to do. viz., to change 
the performance capabilities of the intended learners. The aim of 
validation testing is to study how far the draft programme is success¬ 
ful in teaching the specified population in the natural conditions of 
its use. Viewing the whole programming process, the developmental 
and validation testing are the alternate phases like the two sides of 
a single coin. Thus for any developmental work there is validational 
work by the programmer. For example, when, the objectives of a 
programme ai-e developed, then the validity of the objectives is stu¬ 
died. Similarly, when the content is written and its sequential ana¬ 
lysis undertaken. the validity of the content and its sequence is studied. 
Each type of developmental and validational study is accomplished at 
the appropriate time. Those validational studies which are under¬ 
taken with reference to some component of a programme, viz., objec- 
litfes, content, tests, etc., may be referred to as sub-validational studies. 

Here we are concerned with the validation testing of the final 
draft of programmed instructional materials as they emerge from the 
cycle of revisions made during the developmental phase. The pro- 
gtatnmed material may be a lesson covering about 1-2 hours of in¬ 
struction or a course lasting several hours of instruction. The valida¬ 
tion testing of a programmed course and of a programmed lesson may 
be differentiated in terms of the scale of operations undertaken in the 
validation study. For example, in validating a programmed course 
involving administration of the programmed units for several days, 
it would be essential to control tlie extraneous factors, viz., concurrent 
instruction, before-and-after instruction, and other educational prac¬ 
tices, the study of which can be dispensed with in validating a lesson. 
We shall consider first the validation testing of a programmed le.sson 
and then of a course. 

Valuation Testing of a Lesson 

This procedure may be adopted while testing programmed lessons 
of a correspondence course, or shorter programmes, particularly in in¬ 
dustry where industrial workers are required to learn the skills of 
specific jobs necessitating a couple of hours of instruction. This pro¬ 
cedure can be used in the developmental phase of a large course as 
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well. Each course is developed in a sequence of DroBrBmniP,i •• 
and a programmer may go on vaHdating each unit ^as^suEgestoir^* 

to of the eowse on account of a belated discovery tegaidtaa the^ 
efficiency of the units of which it is composed. ® 

As in all experimental studies, the programmer formulates th. 
objectives of the validation study and writes the assumptions if al 
on which the study is to be based. As it is a finalised draft 2 
grammed lesson it is assumed that the educational objectives and the 
content presented in the lesson are valid. The problems for investb- 
tion may be; 


1. How far does the programme succeed in teaching the ob¬ 
jectives to the intended population, with reference to the 
minimal acceptable performance specifications, and in how 
much time ? 


2. How far is the sequence of the subject-matter taught, effi- 
cient ? Or. how far does it need change so as to optimise 
gam m learning in terms of the effort and time spent hv 
the learner? 


3. In what manner do the students and teachers administering 
the programme react to the teaching and testing strategies 
employed in the programmed lesson ? 


Tools for conducting the study. In order to achieve the aforesaid 
objectives, the programmer should develop: 

1. An entry-level test consisting of test items or testing situa¬ 
tions designed to demonstrate the performance capabilities 
of the student before he is eligible to take the programme. 

2. A criterion test consisting of test items or testing situations 
designed to demonstrate achievement of all the objectives of 
the programme. This test shall include appropriate test 
items for each behavioural requirement stated in the objec¬ 
tives. Thus, if an objective specifies verbal performance, 
there should be the relevant verbal test item, and if the 
objective specifies discrimination or motor performance, 
tbe test item should also be of the same type. 

3. If the criterion test is lengthy, then an achievement test. 
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viz., a condensed version representing the criterion test, 
should be used, 

'4. Two questionnaires, one foi the students and one for the 
teachers administering the programme, should also be deve¬ 
loped for obtaining their opinions on the steps, sequencing, 
test items and administration of the programmed lesson. 
A sample of these questionnaires is given in Annexures 
I and n. 

Procedure for conducting the study. The students should be 
representative of the population for which the programmed lesson has 
been developed. As the student population differs from one area to 
another or from one school to another, it is advisable that the valida¬ 
tion study be replicated in different areas in a number of representa¬ 
tive schools. 

The teachers supervising the lesson should be acquainted with 
the procedure of administering the programme. They may be asked 
to study the questionnaire to be filled in by them after the experiment 
is over. In order to answer the items in the questionnaire, it may be 
advisable for the teachers to keep a separate sheet in which they may 
go on recording reactions of the class as well as their own reactions 
while the experiment is on. They may be specifically requested not 
to help any student whUe he is working on a programme, but to re¬ 
cord their comments on a separate sheet and then in the question¬ 
naire after the experiment is over. It may be explained to the teach¬ 
ers that while positive comments and praise are pleasant, criticism 
would be much more valuable in helping us to improve the lesson. 
They should, therefore, feel free to be perfectly candid in their report. 

A group of students numbering about 40-50, in a school satisfying 
entry-level specifications, may be assembled under the supervision of 
the teacher. They should be given a pre-test consisting of two parts. 
One part should be the entry-level test and the other part should be 
the criterion test or its condensed version. The administration of the 
criterion test is essential to calculate the gain scores, i.e„ improve¬ 
ment in the behaviour potential after the programme has been com¬ 
pleted. 

The method of taking the programme should be explained to the 
Students, The importance of first writing the answers on the response 
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sheets and then checking them before going on to the next step should 
be stressed. It should, however, be emphasised that the questions 
in the programme are not to test the student but to provide him feed¬ 
back as to whether to go on to the next step if he is right or to repeat 
the step if he is wrong. His answers, whether right or wrong, are 
important for studying the effectiveness of the programme. They 
should not, therefore, erase any wrong answer but put a ‘cross’ mark 
on it and write the correct answer by its side before going to the next 
step. It is advisable that students are given practice on the first few 
steps in the programme in order to ensure the proper conduct of the 
study. 

The time to begin the study should be recorded. The time for 
completion of the programme should be recorded by each student as 
soon as he finishes it. After a student has completed the programme, 
he should be administered the criterion test and then the questionnaire 
intended for him. 

A programmed lesson elicits hundreds of responses from the 
students. It is very difficult for the experimenter to check all the res¬ 
ponses. It is, therefore, suggested that as soon as students complete 
the programme, post-test and questionnaire, each may be given the 
other’s response sheets and asked to check the responses. 

The teachers should be administered the questionnaire intended 
for them, at the end of the study. 

Analysis of Data 

The Data collected by us is of two types. One is in terms of 
scores on pre- and post-tests and the responses on the response sheets, 
and the other is in terms of opinions of teachers and students. 

Analysis of test scores. The scores may be analysed as follows, 

1. The mean achievement score on the pre-test comprising the 
criterion test or its shorter version may be compared with the mean 
achievement on the post-test. The average time for the completion 
of the programme should also be calculated and interpreted in terms 
of the average gain in scores. 

2. Gain scores of each student may also be calculated by sub¬ 
tracting the pre-test score from post-test score on the criterion test. 
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If some students passed the criterion test in the beginning, tliis means 
He programme was not meant for them. However, if several stu¬ 
dents are found to achieve more than 10 per cent score on the pre¬ 
test, it is advisable to calculate the actual gain by each student by the 

formula: 

Post-test score—pre-test score 
possible gain score 

where possible gain score is the difference between the maximum 
score and the pre-test score. 

The average of actual gain scores may be calculated and inler- 
preted. 

3. The students may be ranked in terms of their pre-criterion 
test and post-criterion test scores and rank correlation coefficient may 
be calculated. This coefficient will indicate the relationship between 
the student’s position before the programme and after the programme. 

4. The score on the entry-level test (Part 1 of the pre-test) may 
also be examined The post-test scores of those persons who did not 
satisfy entry-level specifications, may be scrutinised. The assumption 
is that if they failed on any item in the entry-level test, they would 
be weak on the related criterion-test items. If this assumption is not 
confirmed then the programme needs some modification in entry- 
level specifications. 


Analysis of the Responses of the Students 

The wrong responses may be crossed in red ink. The number 
of students committing a mistake at each step should be calculated 
and their percentage worked out. This percentage is called the error 
rate of the step. If it exceeds 10 per cent then that step is liable to 
be scrutinised because errors committed on these frames signify failure 
in imparting the intended instruction. It is advisable to prepare a 
list of common errors made on such frames. Then a brief summary 
statement of students responses may be prepared in a form such as*. 

S. No.--25 per cent, 15 per cent electrical energy* 10 per cent 

electoicity; correct response, energy.” This notation indicates that the 
particular step has an error rate of 25 per cent. Fifteen per cent of 
the students wrote “electrical energy” and 10 per cent wrote “electri- 
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city” whereas the correct response is “energy” revisions can than be 
made, if deemed necessary. 


Opinions of the Students and Teachers 

The responses to the closed-ended and open-ended questions may 
be analysed as follows. 

1. The response to the closed-ended questions may be analysed 
by frequency counts as in opinion polls. For example, if the ques¬ 
tion is, “Did you feel that the programmed lesson was too lengthy 
to complete in one sitting—‘Yes/No’ ”, the interpretation would be 
that so many persons out of so many replied that the programmed 
lesson was lengthy and may (or may not) be divided into smaller 
units, depending upon the percentage of ‘Yes’ or ‘No’ responses. 

2. The responses to open-ended questions in which the respon¬ 
dents are requested to explain their answers may first be analysed by 
frequency count by classifying their opinions as favourable or unfavour¬ 
able to the situation mentioned in the question. The detailed res¬ 
ponses may be subjected to content analysis. For the analysis a unit 
may be taken as any statement made by a respondent which pertain¬ 
ed to the situation. The statements may be classified as +1, 0 and 
—1 accordingly as they express a positive, neutral or negative opinion. 
Assuming that an attitude is a mental disposition to respond to a 
situation and an opinion is a verbal statement indicating an attitude, 
coefficients of attitudes pertaining to these questions may be calculated 
by the formula: 

Coefficient of attitude 

(i) Where (f+) is the frequency of the statements expressing 
a positive attitude. 

(ii) Where (fo) is the frequency of the statements expressing 
a neutral attitude. 

(iii) Where (f-) is the frequency of the statements expressing 
a negative attitude. 

It will be seen that the above coefficient of attitude will lie bet¬ 
ween -fl and -1 and is a useful index for arriving at a coqclusion 
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about the aspect of the programme inquired into by a particular item 

in the questionnaire. , . ^ 

3. Some strong positive and negative opinion may be interpreted 

according to then- frequencies for arriving at relevant decisions. 

Validation Testing of a Programmed Course 

The course has to be validated in the natural conditions of its use. 
As things stand in our schools, students satisfying entry-level specifica¬ 
tions wili vary in age. sex abilities, aptitudes, learning speeds and per¬ 
sonality characteristics. The teachers supervising them will vary in 
qualifications, experience and attitudes. In addition, their role may 
vary from just supervision without intervention when the students are 
mirin g the programme to helping the individual students when called 
for, engaging them in group discussions, supplementing the programme 
by summary lectures, diagnosing weaknesses and providing remedial 
instruction to the weak students, and using extra instructional media 
like films, audio-tapes. The students will take the programme for 
one or two hours each day. Great care needs to be taken as to what 
transpires during the remaining 22-23 hours of each day. If some 
students engage in extra discussions or do more work than assigned 
or obtain special attention from teachers in the same topic, the results 
of the study may be contaminated by these conditions. 

As the conditions in which a programme could be used are many, 
and the efficiency of a programme may be different on different seg¬ 
ments of population, it is advisable to design the validation study so 
as to investigate the comparative efficiency of the programme when 
used on different groups of students, supervised by varying types of 
teachers under different instructional situations. A programmer may 
be interested to study the relative efficiency of his programme vis-a- 
vis the teacher-taught groups. In order to design such comparative 
studies, the programmer should decide about the following: 

1. Grouping of students possessing varying combinations of 
age. abilities, sex, and personality characteristics so that 
various control and experimental groups could be sorted 
out at the time of study. 

2. Types of teachers and their instructional roles; 
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3. The instructional conditions when the students are taking 
the programme as well as when they are engaged in other 
learning activities each day in school and at home. 

Having defined the instructional situations the progranuner shall 
write down the objectives and the assumptions, if any, on which the 
study would be based. The assumptions may be that the objectives 
set forth in the programme are valid and the programme deals vvith 
the subject-matter at a difficulty level which is suitable for the intend¬ 
ed population. This implies that the content, examples chosen and 
language used are appropriate and consumable by the students. The 
objectives of the study may be as follows. 

1. One objective may be to study how the programme fares 
with different segments of the ‘target population*. What is the nhany. 
in the achievement scores of different groups, possessing specific com¬ 
binations of ability, aptitude and personality traits? What is the 
relative amount of the time spent by these groups ? Which groups 
profit more and which profit less by the programme ? 

2. Another objective may be to study how far the programme 
fares in different conditions of use. Can it be used purely as a self- 
instructional tool? If not. does it work with the help of teachers 
and by the use of additional instructional media? And if so. how 
far does it work under different situations ? 

3. A third objective may be to study how far it fares in com¬ 
parison with the existing teaching method (teacher-taught groups) in 
terms of time and gains in learning. 

4. A fourth objective may be to study the attitudes of the stu¬ 
dents and teachers towards the subject, towards the programme, and 
towards the programmed materials in general. As the course may 
last for several months there may be some sequential change in the 
attitudes of the students and teachers. It can be that some teachers 
who did not like their roles in Programmed Instruction may show a 
negative attitude in the earlier part of the study but a positive attitude 
by the end of the study when they have had actual experience of Pro¬ 
grammed Instruction as a labour-saving device in the hands of the 
teacher. It may be that many students, flushed with the joy of hav¬ 
ing a new self-instructional, easy-to-take tool show a positive attitude 
in the beginning but end up with the opinion that it was, by and 
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large, a ‘boring’ way of learning. It is thus advisable to study llic 
attitudes at different points of time during tlio study. 

5. The objectives of the programme may be classified into levels 
of mental behaviours like knowledge, comprehension, application, ana¬ 
lysis, synthesis and evaluation as suggested in Bloom’s taxonomy of 
educational objectives. The performance of different students on test 
Hems pertaining to these levels may be studied. In this case the ob¬ 
jectives of the validation study would be to investigate the strength 
and weakness of the course in impairing instruction at each level. 

6. The content of the course may be classified in terras ot chains, 
discriminations, generalisations, concepts and principles, and the prob¬ 
lem for investigation may be to study the strength and weaknesses of 
(he course in teaching different types of content. 

7. Sometimes the programmer is interested to study the ellicacy 
of the course in terms of retention and/or transfer of training effects 
as evidenced by extensions of the range of application of the know- 
Jedge and skills developed through the programme to other situations 
and problems not dealt with in the programme. Specific objectives may 
be formulated in this respect. 


Tools for Conducting 'the Study 

The programmer should develop or obtain all or some of the 
following tools necessary for conducting the study: 

1. Entry-level tests. 

2. Tests to measure relative abilities, aptitudes, and persona¬ 
lity traits on the basis of which students will be classified 
into various groups. 

3. Criterion tests to be given each day. 

4. Series of intermediate post-tests administered at larger in¬ 
tervals, say after every 25 hours of instructions, and the 
final post-tests. 

5. Questionnaires to study the attitudes of the students and 
teachers before, after, and during the instruction. 

6. Tests to be used to measure retention and/or transfer of 
training. 
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Procedure for Conducting the Study 

The study should be conducted in various representative schools 
in different areas. The unit of observation may be a student. (If 
the study is done on a large population, this unit may be a class or 
even a school. In that case each sampling unit will count as a singly 
observation no matter how many individual students are involved.) 
The number, nature and size of the experimental and control groups 
will be in accordance with the objectives of the study. The students 
in different groups should be representative of the population purported 
to be represented by them. The students and teachers should not be 
drawn from persons who volunteer to partake in the study but should 
be selected according to proper sampling procedures. The teachers 
should be assigned to different groups in such a manner that no bias 
occurs in the study. Random assignment of the teachers to groups 
is a potential safeguard against bias. 

The teachers may be trained in the respective instructional roles 
they have to play. It may be explained to them that if two or more 
students belonging to different groups discuss their instruction, then the 
distinctiveness of each group will be lost and the evaluation blurred. 
They may be requested to cooperate and also obtain the cooperation 
of the students in this respect. The problems of cross-communication 
can be minimised by keeping the groups physically separate. The teac¬ 
hers supervising the groups which are not to be assisted by teachers 
should be requested to play their role effectively. They may keep 
a notebook for jotting down the relevant behaviours of students when 
they feel obstructed during the study but should not help them in any 
manner. The problem of teacher-intervention can be minimised by 
assigning teachers, who do not know the subject-matter being taught 
in a programme, to such groups. 

The time schedules for administering various tests, programmed 
units, questionnaires may be written and the study may be conducted 
accordingly. 

Analysis of Data 

The data collected may be divided into three interdependent cate¬ 
gories: (i) measures of abilities, aptitudes, personalities on the basis 
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of which the groups have been divided; 0^) achievement scores, time 
scores and retention scores showing the effects of programmed instruc- 
lion' (iii) attitudes and opinions of the students and teaphers. The 
data' may be analysed as follows. 

Analysis of Differences among Groups in Gain Scores, Time Scores 
md Retention Scores, etc. 

The mean of the actual gain scores of different groups may be 
calculated and ‘t’-test may be used when there are two means. 
Vhen there are more than two means, single classiiication analysis of 
variance may be used. The shortcomings of these techniques are 
(hat they do not take into account the initial differences among the 
groups. If it is intended to take initial differences into account then 
the analysis of covariance may be done. 

The study of differences among groups may be done through 
double-classification analysis of variance by classifying the observa¬ 
tions along two factors; one factor may be the instructional group, and 
the other, the entry-level behaviours. This analysis will show whether 
the main effects arising from the differences among the instructional 
groups and among the entry-level behaviours are significant and whe¬ 
ther the interaction effects arising from the joint effects of inlructional 
method and entry-level behaviour are significant. 

The means of the gain scores of different groups in different seg¬ 
ments of the programme that leach knowledge, comprehension, ana¬ 
lysis, or the different segments that teach chains, discriminations, con¬ 
cepts, etc., may be analysed in the same manner to study the strengths, 
and weaknesses of various segments of the programme. 

The means of time scores and retention or transfer-effect scores 
of different groups may be calculated and subjected to similar analysis. 

Analysis of the Interrelationships of Programme Effectiveness with 
IRfferent Variables under Study 

This analysis can be done by calculating correlations among the 
variables and the amount of change brought about by the progranime. 
For example, correlations between aptitude test scores and gain 
scores may be calculated to study whether the bright students end up 
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knowing more than the less bright ones. The correlation between 
lime scores and the gain scores will tell us how the fast learners have 
gained as compared to the slow learners. Correlations between the 
attitudes and the gain scores will reveal the kinds of students that 
profit more from the programme. 

Analysis of the Attitudes of Teachers and Students 

The content analysis of the opinions may be done as explained 
before. As the opinions have been obtained at different points of time, 
the indices of opinions like the coefficient of attitudes of different 
groups of students and teachers at different times may be plotted on 
graphs and their trend studied. The coefficients of correlation bet¬ 
ween the attitudinal scores and the gam scores, time scores, rentention 
scores and/or transfer-effect scores may be calculated to study their 
interrelationships group-wise. 

Writing the Report of the Validation Study 

The report on the validation study should contain information 
about all the aspects of the programme’s effectiveness which were in¬ 
vestigated by the study so that any user gets total information about 
who learns what and how much, under what conditions and in how 
much time. The report may therefore summarise the objectives, the 
description of the intended student population and the try-out popula¬ 
tion on which the validation testing was conducted, the description of 
the conditions in which the programme can be used and the conditions 
in which it was tried, and the effectiveness of the programme in 
various situations. 

Enough information about the experimental design of the study 
and the statistics computed should be given in the report so that the 
reader is able to draw his own inferences about the efficacy of the 
programme. The means of gain scores, time scores and retention 
scores, and coefficients of attitude, or any other inferential statistics 
should be quoted along with an explicit indication of how these statis¬ 
tics were calculated. 

In the end, the report should give suggestions on how to use or 
adapt the programme most effectively in different conditions. 


32 



VALIDATION TESTING OF 
PROGRAMMED MATERIALS 


ANNEXURE 1 

Teachers' Opinions 


nit of the programme 


So. itt class -—- 

1 . 1 . Did you find that any frames were difficult for students ? 

1.2, If so, which frames ? 

O. Why do you think they were difficult? (It may be that many 
students called you for help at particular frames.) 


1.4. How could they be improved? 

2.1. Did you find any frames that were too easy ? 

2.2. If so, which frames? 

2.3. Why do you think they were easy? Would you like tliem to 
be all together, or would you like them to be modified? 
Explain your views. 

3.1. Did you find any items in pre-test or post-test very difficult to 

administer ? If so, which items ? 

3.2. In what way they were difficult ? 


3.4. How could diey be improved? 


4.1. Did you find any items in the pre-test or post-test very easy ? 

4.2. Do you think they need be made more difficult? If so, in 
what manner ? 

5.1. Did you find any difficulty in administering the programme ? 
If so, explain.- 


5.2. Did you find any difficulty in administering and scoring the tests ? 
If so, explain. 
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annexure u 

Name --- 

ClajiltT-- ---_ 

Age-- ---- - 


\o have just taken a programmea lesson on___ v 

are now requested to give frank opinion on the following points about thp 

olc^pro^amm^.^ “P*"'**" 

1. Did you feel that learning by the programmed lesson is easier 
than if you were taught by the lecture method or by a non- 

— -PTograinine,(l .lsssQru.-i*e„ siraiglu.presentation ol the materials 

2. Do you think that in order to get mastery over the subject 
you would require more practice than is provided in tlie 

lA4.Sr\M ^ ^ 



, ^j'l .. ' 


Did you find diat any frames were too difficult ? 
frames 7 

If, so, wliidi 


Did you find that any frames were too easy ? 
frames ? 

11 so, wliidi 


5.. Did you find that any items in the post-test weie too difficult? 
If so, which items ?.- 


6. .Did you find that any items in die post-test were too easy ? 
If so, whicli Items ?-- 


7. Do you feel diat after the lesson is over there s hould be a 
- —■—'i^jjimiastoTr Dn~ the-subject-matter by-tlie teadier? 
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Linear and Branching Programmes 
in Supervised and Non-Supervised 
Situations 


Mohammed Husain 


The author reports a study undertaken lo 
compare the efficacy of linear and branching 
programmes in supervised and non-supervised 
situations, among rural and urban students. 


Programmed learning has attracted the attention of educationists 
and psychologists because of its sound base in the theory of reinforce¬ 
ment, its characteristics of facilitating individual study, self-pacing, 
the high level of achievement realised through it, and its capability to 
handle certain problems of classroom teaching. Studies in India and 
in Western countries have proved the efficacy of this technique as 
compared to the traditional methods, in regard to a number of vari¬ 
ables such as subjects, learners and situations. However, research is 
still needed in the Indian environment to answer some questions such 
as which style of programming— linear or branching —^is more suitable 
for learning in different subject areas, whether it works in non-super¬ 
vised situations with equal efficacy, and whether this innovation can 
be introduced in rural schools, 

V 


The author is grateful to Dr. G.B. Shall, Reader, Centre of Advanced Study 
in Education, Baroda, for his able guidance in this study. 
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Style Variation 


lie format and characteristics of the two styles of programming, 
i Bndy, linear and branching, are contrastingly different. 

I In'a Unear programme, basically a conditioning model is used, 
litli lie assumption that a desired change in behaviour (or learning) 
flffl take place in the best way, if the response is first induced and then 
Us desired behaviour is rewarded. (Skinner, 1964). The material 
s presented in a very short frame with a blank or question along with 
I alqiiste prompts and cues, to which a learner has to respond overtly, 
H* correct response is presented along with the frame which is first 
lejuited to be masked and then to be tallied with the learner’s own 
^n!ie. If his response is found to be correct he feels rewarded 
and thus the material is strengthened. Errors on frames are consi¬ 
dered irrelevant and undesirable and their occurrence is restricted to 
i r f ti giMe. number. This implies that the number of frames should 
bekieased, all related concepts should be included, repetition should 
be done, and adequate cues should be provided. Such a programme 
bemmes suited for, in the words of Markle (1964), “the lowest com- 
mn denominator student.” The basic characteristic of the linear 
programme, as compared to the branching programme, is that every 
laaier, irrespective of his capabilities, either bright or dull or fast 
huner or slow learner, is required to follow the same sequence or 
pith. 

The format of the branching programme does not follow any learu- 
jDg model. In this case the material is presented in a comparatively 
krge size of frame, followed by a multiple-choice question, with two 
Of motB alternatives, along with the page numbers written against 
(hem. After having selected the alternative, the learner is required 
to lura the page number given against the alternative where he is told 
rtiether he was correct and why he was correct. Then he is present- 
d the next bit of information. The learners may be directed to differ- 
«t streams according to their individual requirements. A bright 
fcamer with adequate prerequisites may finish the programme much 
wliff, by going through the main stream whereas a slow learner 
wy be branched to different remedial materials wherever he fails to 
fwpond correctly. 
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The controversy of efficacy between these two styles is steiife 
(Dunn and Holroyd, 1968). A brief review of claims put forth by 
the exponents of linear and branching programmes may however be 
given here. 

A linear programme meant for “the lowest common denominalot 
students” is unable to cater to the needs of a fast learner whereas 
in a branching programme an individual is asked to go through 
branches only when he demonstrates the lack of prerequisite know- 
ledge by committing an error. Thus there is established a one-to-one 
ratio between the learner and “the teacher in the programme" 
(Crowder, 1954). 

A linear programme attempts to reduce the number of errors 
whereas the brandling programmer does not get disturbed by errone¬ 
ous response since it can be corrected before the learner is allowed 
to go ahead. The linear programmer makes “the most pessimistic 
possible set of assumptions about the students” (Crowder, 1954). 

The linear programmer does not have internal control over cheat¬ 
ing, which means skipping the frames, looking back the correct ans¬ 
wer first, mere copying, etc.. Fry (1963) is so much distressed over 
the issue that he recommends the use of linear programmes throu^ 
teaching machines only. Though Homme and Glasser (1959) do not 
believe in cheating. Green (1963) continues to believe that cheating 
has a definite bearing upon the quality of learning. In this respect, 
branching programmes have internal control over cheating and thus 
are better than linear programmes. 

Rowntree (1968) believes that linear programmes are better for 
the teaching of facts and languages, whereas branching programmes 
are better for presenting ideas in their wholeness rather than for frag¬ 
mented recall. He feels that topics suiting to one style and prepared 
in the other ma y injure the subject-matter as well as the student's 
dignity (Rowntree, 1968). 

Linear programmes do not include any search activity and "tra¬ 
ditional prompts are specially harmful for heuristic processes. If you 
teach a pupil in small steps, this will not contribute to the develop¬ 
ment of the qualities needed for search, because solving creative prob¬ 
lems often demands rather long and intensive search” (Landa, 1962). 
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felheopinioa of Landa (1962). branching programmes are better 
I training in heuristic processes and problem-solving activities. 

The issue has attracted researchers and a good number of rese- 
iKiies comparing the efficacy of linear and branching programmes 
ue available. Lukerman, Marshall and Croesberg (1961) experi- 
gienteil on three response modes—conducted response (linear), multi- 
pl^choice (branching), and true-false type—and found no significant 
inference in criterion performance. Ree and others (1960) found 
no significant difference in criterion performance, but the branching 
programme had to its credit less completion time. Coulson and Sil- 
lieniian (1959) found the linear programme more effective in terms 
ofperformance but it took more time. Beana (1962) found that with¬ 
out any significant difference on the level of performance, branching 
programmes can teach in much less time. Larkin and Leith (1964) 
ilso arrived at the same conclusion. 

Tiinria (1962) summarises these studies. Thus striking result 
of these studies is the fact that the data obtained are in many cases 
incompatible or even contradictory. One group of researches comes 
to conclusion that branching programmes are better than linear pro¬ 
grammes, and the second group thinks that linear programmes are bet¬ 
ter than branching programmes. A third group decides that there 
is no difference between die two. 

Stmtion Variation 

The programmed learning material can be given to the learner 
under two situations, namely, supervised and non-supervised. The 
supervised situation requires the teacher to be present throughout the 
fcaming process, performing a number of functions in the classroom, 
such as distributing the programmes, giving instructions and illustra¬ 
tions, supervismg the classroom, maintaining discipline, intermittently 
ehecldng the answer-sheets of the students, helping the students when¬ 
ever necessary and administering the criterion test in the end. This 
supervised situation helps in internally motivating the learners, in put- 
ihg a check on manipulation and cheating activities, and in giving 
u sense of security to them. In spite of these advantages, the super¬ 
vised situation has certain limitations. For example, the radically 
dierent rate of completion of the programme creates some administra- 
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tive difficulties in the classroom. Further, the individuals wnrt j 

group pressures and “a slow learner may be temnted tn?? 

tural speed in reading, he may hurry ud Ld ^ - 

of the faster students” (Gotkin. 1964)^ Interferencr!^ U ^ 

may hamper the auto-instructional characteristic of 

learning material. ‘-naracteristic of the programmed 

nf situation means absolute or partial absent, 

of the human teacher during the process of reading n! ^ 

This atmtlon ^ to created by the withdrawal of the 
the classroom, by asking the students to sit wherever they like and bv 
giving the proffammes to the students for home-study This sUu^ 
hon has ffie advantages of providing a free atmosphere to the stu 
dent, providing him adequate time to think and concentrate more deepli 
and independently, freeing him from the group pressures ^ 

h . f providing opportunities to develop self-study 

habits. M programmed leai-ning material can work under the non- 
supemsed situation without sacrificing the quaUty of learning, it has 

educationists would prefer the use 
of P.L.M. for remedial mstruction and enrichment instruedon. rather 
than for regular mstruction. At school or college level P.L.M. can 
be used for complementation, supplementation, enrichment remedia¬ 
tion. and review of regular instruction. P.L.M. can also be used for 
continuation education, adult education and correspondence educa¬ 
tion, if it can work well even without the supervision of any human 
teacher. 


Attempts to answer the question whether P.L.M. can be used 
in the non-supervised situation, have been made by various researchers. 
A study done at Huntington, Long Island, with a spelling programme 
concluded that the students working at home gains equivalent to those 
who worked in school under supervision (Gotkin, 1964), A similar 
experiment was done at Hillside, New Jersey, and it was found there 
was no significant difference in the achievement of the two groups. 
In this study thfi students showed a liking for working at home saying 
that they get more time to think and they are not unnecessarily 
hurried” (Gotkin, 1964). 

Basu and others (1968) compared conventional lessons yd® 
programmed lessons, in a correspondence course (which is a compleiie'' 
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jynoa-supervised situation) and concluded that “this study tends to 
indicate that programmed instruction when given through correspond¬ 
ence could be at least as effective as when it is given in the normal 
classroom situation.” But the authors have mentioned that it is parti¬ 
cularly so “when the students are pre-motivated and fairly mature.” 
Jacob and others (1966) found that classes taught by programmed 
iMterial alone learned significantly less than those taught by either 
n tf Rcl'P'' alone or by a combination of both. 

Bertz, Wayne and others (1965) indicate that P.L.M. is more 
effective when teachers supervise the college students’ completion of 
the programme than when there is no teacher supervision. But Frank 
Ryan (1969) did not find any significant difference between the two 
groups, given the programme under the suprevised and non-suprevised 
situation. In India, Mullick (1968) gave a programmed correspond¬ 
ence lesson to one group and a conventional lesson to another group 
of B,Ed, correspondence course students and found that the experi¬ 
mental group achieved significantly better. 

Environmental Variation 

Although there is not much evidence, on the issue, it is assumed 
that the two types of environments—crural and urban—gave rise to 
different characteristics among the study habits of the students. The 
needs of rural students are different from that of urban students, and 
the former get comparatively inferior type of academic environments 
inside and outside the school. But unfortunately most of the innova¬ 
tions, new trends and practices are experimented with and tried in 
urban schools only and do not reach the rural schools. This state of 
afeirs is unhealthy for India because a great majority of the student 
population of India resides in rural areas. The researches so far done 
in other countries do not provide any evidence on the variable of rural/ 
urban setting. No research has so far been done in India in which 
this variable was studied, except in one case for which the data 
were collected from rural areas. (Shah and Kapadia, 1970), 

_ Kwping in view the three treatment variations, viz., style varia¬ 
tion. situation variation and environmental variation, the present study 
ms conducted to find out the comparatve effectiveness of Programmed 
Learning Material. 
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Purpose of the Study 

The ob^tivee of the sM, were as follow,: 

• To develop the programmed learning material nn 

sLsr" CIS 

2. To compare the relative effectiveness of: 

Ca) Linear and branching programmes. 

(e) LtoS braiiching atperviad aloeltoe 

» oS'oS SS‘Xltte teH S 

rar 


wRAisxrua 


sludvTng in fiv? r ? t P«PJs-boys and girla-of Standard K. 

Sn fch" f7 “hools and two. 

four trif ; ™ «>idomly assigned to 

fom treatment groups. The age of the subjects ranged Lm iTto 18 


Mathual 

The following material was used for the conduct of the experiment: 

(i) Lmear Programme 

(ii) Branching Programme 

(iii) Giterioil Test 

(iv) Intelligence Test. 

(i) Unear Programme 

A programme on ‘Factors Affecting Air Pressure' 
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by the investigator in the linear style. The development of the mate¬ 
rial was done according to the specifications of developmental proce¬ 
dure. The programme consisted of 81 linear frames, and two types 
of response mechanism—blanks to be filled in, and two alternatives 
of which one was to be selected—^werc used. The correct response 
were given on the left-hand margin of the frames required to be masked 
with a slider. 

(ii) Branching Programme 

The second tool for investigation was a branching programme, 
written on the same content. This was also prepared by the investi¬ 
gator according to the developmental procedure advocated by the 
programmers. There were 22 prime-path frames and 21 remedial 
frames, two frames being printed on one page. The frames fulfilled 
all the requirements of a standard branching frame. The order of 
frames and pages were scrambled according to the specifications of the 
branching textbook. 

(iii) Criterion Test 

To measure the performance of the students after reading the 
programmes given under different situations, a criterion test was need¬ 
ed, common to both die programmes. The criterion test was also 
prepared by the investigator according to the procedures of program¬ 
med learning. The criterion test consists of 15 questions and 37 
objective-type items out of which 16 were of the recall/recognition 
type and 14 were of the matching type. 

(tv) Intelligence Test 

In order to measure the intelligence of the students, which was 
assumed to be an intervening variable affecting the criterion perform¬ 
ances of the students, the Desai-Bhatt Group Intelligence Test was 
used. It is a verbal test in Gujarati, standardized on a large popula¬ 
tion in Gujarat. 

Experimental Treatments 

The comparative nature of the study necessitated tlie four treat¬ 
ment groups which were as follows: 

(i) Linear supervised group 
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(ii) Linear non-supervised group 
(ill) Branching supervised group 
(iv) Branching non-supervised group 
A brief description of these treatments is given below. 

(i & iii) Linear and Branching Supervised 


&ftut=d to programmes and gave instmetions as to hoT^Se u.™ 

^raiftotoTi'':^Tas 

sent all the time in the classroom for maintaining discinline inlp 
mittently checking the answer-sheets of the students in order’to en 

L to *" ttoiany 

neeesLr^ Ptogtammes. and elarifying doubts whto»n 


C« & IV) Linear and Branching Non-supervised 

rrHr ~=nr:.r‘.sS 

While the students were reading the programmes. 


mOCEDURE 

conducted in two phases, separately in the 
urban and rural schools of Baroda District. 

First Phase-. Urban Schools 

of Barodf citf experiment was conducted in two schools 

test TS.n T' T ® ®*P®™enter first administered the intellgence 

After this 

fter this, the students were randomly assigned to four groups. Two 
groups were given branching programmes and two groups were givan 
hna^p^grammes. Inatructions were given m them regarding to 
use or the programmes. 
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Then two groups—one linear and one branching group which 
were to be given the non-supervised treatment—were given additional 
iii!itni‘' ti^"’‘ regarding the procedure of reading the programme and 
what they had to do after reading the programmes. They were asked 
to go to another room, read the programmes and come back with the 
programme and answer-sheets as soon as they completed the reading. 

The other two groups—one linear and one branching—^were asked 
to read the programmes in the classroom itseK under the supervision 
of the investigator. The investigator, besides helping those students 
who sought his assistance, tried to put a check on undesirable activi¬ 
ties by the students, such as cheating or manipulating the programmes. 

When all the students had completed tire programmes the criterion 
test was administered to all of them at the same time. 

Second Phase: Rural Schools 

The second phase of the experiment was conducted in three rural 
schools of Baroda District. The same procedure was followed in 
these schools also. 


Analysis and Interpretation 

In order to get a general picture, the criterion scores were first 
analysed in terms of frequency distribution and percentages, which 
were important from the programming point of view The number 
of students getting various percentages of marks are shown in the 
tables below for rural and urban samples separately. 

TABUS 1 

fftmber of Students Getting Various Percentages of 
Marks on the Criterion Test (Rurai SchoolsJ 


NtTMBBB AISTD PBBCBIITACtB OV SxaUBlITS 


Percentage 
of Marks 

Linear 

Sigtervised 

Linear 

Nan-Sfgter~ 

vised 

Branching 

Supervise 

Branching 

Non^ 

Supervised 


JVo- 

% 

No. 

% 

No. 

% 

No. 

% 

Above 70 
Above to 
Below 60 

17 

20 

3 

74 

20 

13 

12 

19 

4 

52 

83 

17 

17 

23 

74 

100 

17 

21 

2 

74 

92 

8 
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TABLE 2 

Number of Students Getting Various Percentages of 
Marks on the Criterion Test (Urban Schools) 

NuMBon and Pdrobntaob ov Stctdbnts 


Percentage Linear Linear Branching Branching 

of Marks Supervised Non- Supervised Non- 

Supervised Supervised 




No. 

% 

No. 

% 

No. 

% 

No. 

% 

Above 

70 

12 

S2 

4 

17 

to 

43 

6 

26 

Above 

60 

18 

79 

13 

57 

16 

70 

23 

100 

Below 

60 

5 

21 

10 

43 

7 

30 

— 

— 


It can be observed from the above tables that in general all the 
programme treatments showed a minimum scores of 60 per cent 
with a slight variation among the treatment groups of both the samples 
—rural and urban. The programme treatments worked with equal 
effectiveness in rural schools also. It can be observed from the per¬ 
centages of the scores that the linear supervised treatment was super¬ 
ior to all the other treatments, and the linear non-supervised treatment 
ranked the lowest in order. 

Analysis oj Covariance 

For a better and more sophisticated analysis of the available data, 
the analysis of covariance was u^. The comparison between the 
means of criterion scores of all the treatment Was the criteria to 
judge the relative effectiveness of the treatment groups. For a reli¬ 
able interpretation it is necessary to have matched the groups on the 
initial variable. But the groups were mot so matched in the 
present study. So the analysis of covariance was used because 
through it one is able to effect an adjustment in final or terminal 
scores which will allow for any differences in the same initial vari¬ 
able (in our case, intelligence). The analysis of covariance enables 
us to test the null hypothesis and gives us a quantitative picture by 
making it possible to see at which level (.01 or .05) the differences 

exist.'' • -- ----- 

The summary of the computation of analysis of covariance for 
rural and urban samples is given separately in the tables that follow. 
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TABLE 3 

Analysis of Covariance of Criterion Scores 
of Rural Sample 


Seuree of 
Variation 



SSY 

SXY 

SSYX 

MSYX 

SDYX 

Among Means 
Within Groups 

3 

87 

839.74 

7887.92 

167.87 1 
112.44 

265.65 

864.09 

116.29 

1317.79 

38.76 

15.14 

3.89 


90 

8727.66 

1580.31 

1129.74 

1434.08 




After the computation of correlation and regression of the data, 
the significance of difference of adjusted Y means was calculated and 
found as given below. 

Significance of difference at .05 level 
=1.99 X .439=.87 

Significance of difference at .01 level 
=2.63 X .439=1.15 

TABLE * 

Analysis of Covariance of Criterion Scores 
of Urban Sample 


Swru of 
Yattailon 

df 

SSX 

SSY 

SXY 

SSYX 

I MSYX 

SDYX 

Among Means 

3" 

219.61 


59.28 

106-93 

1 35.64 i 


Within Groups 

87 

9529.22 


452.66 

1609.35 

18.38 1 

4.28 

i 

9 

9748-83 

1743.17 

511.94 

1716.28 




After the computation of correlation and regression and adjust¬ 
ment of the scores, the significance of difference of adjusted Y means 
was calculated and found as given below. 

Significance of difference at .05 level 
=1.99 X .483=.961 
Significance of difference at .01 level 
=2.63 X .483=1.24- ,• 

The comparisons of various treEtmdnts - and the significance of 
difference between any two treatment groups is shown in the tables 
that follow. ■ '' 
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TABLE 5 

Significance of Difference between the A^usied Means 
of Any Two Treatments in Rural Sample 


Treatment 

Groups 

Adjusted 

Means 

Compart- Difference 
sons 

, Significance 

A. Linear Super- 27-05 

vised 

B. Linear Non- 24.65 

Supervised 

C. Branching 27.74 

Supervised 

D. Branching 26.89 

Non-supervised 

A&B 2.40 

A&C 0.69 

A&D 0.16 

B&C 2.09 

B&D 2.24 

C&D 0.85 

Signiflcant at .01 level 

Not significant 

Not signiflcant 

Significant at .01 level 
Significant at .01 level 

Not signiflcant 

TABLE 6 

Significance of Difference between Adjusted Means 
of Any Two Treatments in Urban Sample 

Treatment 

Groups 

Adjusted 

Means 

Comparisons Difference 

Significance 

A. Linear 

Supervised 24.71 

B. Linear Non- 

supervised 21.84 

C. Branching 

Supervised 23.87 

D- Branching 

Non-supervised 24.70 

A&B 2.87 

A&C 0.84 

A&D 0.01 

B&C 2.03 

B&D 2.86 

C&D 0.83 

Significant at .01 level 

Not Significant 

Not Significant 

Significant at -01 level 
Significant at .01 level 
Not significant 


On the basis of the results of computation of analysis of co¬ 
variance given in the above tables, the null hypotheses were tested, 
and it was found that: 

1. There is significant difference among the adjusted means of 
some of the treatment groups; so the null hypothesis was rejected 
in case of both the samples, rural and urban. 

2. The following treatment groups show statistically significant 
differences: 

(a) Linear Supervised and Linear Non-supervised, (The 
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in both rUiRl and 

quoervised Treatment is snp 

(Linear Super -juiced treat- 

I The following treatment g . 

’■J^daer.nce at ^ Btanchtag 
(a) Branching . Linear Supervised. 

(c) Branching Mon sup 

Conclusions 

• E the analysis and interpretation 

On the basis of the a y ^ 

[oUowing specific conclusio 

1 . Programming Style the and 

As there is no sign aments in both the ^ P^hich involves 

and Branching Supervised ^ is con- 

a.han. it can be .'Sy 

the learning of concepts, gen style^are ^1960) 

cemed both linear .^“ nfirm^eff suits of tablish any signi- 

finding of this experim v?hd Vso ,,epnld 

cssst:”"---.'"* 

B^^upmised 

Mpetroed trcatmen ^ ^ and Qoddn (19*^1 ■ 

raperimoDt oonfa® j ot Bjan (1 eaperitneat: 

Ctalea (1965 • “ io ba OTPdrt^’’y 
The views of Fry 5.’ . 4§ 
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that ffianipulation of the programme and cheating, the possibilities 
^ which are greater in the non-supervised situation, have a define 
bearing upon the quality of learning. 

ft can therefore be concluded that for etrcctive results on the 
linear programme, supervision by the teacher is desirable 

(b) Branching Programmes under Non^mpervised SUmtions. In 
the case of branching programmes it is found that there is no sianifi 
cant difference between the supervised and non-supervised treatSs 
in both the samples. So it can be concluded that branching pro¬ 
grammes are equally effective in both supervi.sed and non-suoLhed 
situations. The absence of the teacher does not adversely affect the 
level of ptriormance of the student. This Boding t“^ 

put forth by the Crovrterians that branching programmes have iue,. 
nal control over cheating. 

Within the limits of thi.s experiment it can be concluded that, if pro- 

^ ^ non-supervlsed situations, the branch- 

mg programmes are a better choice compared to linear programmes. 

3. Rural and Urban Settings 

Though the collection and analysis of the data of rural and 
urtan mntpfcs were done separately, i, was not oonsHe^^lS 
ever statistically because of the small sample. How- 

Znt of tho adjusted means of the four Lt- 

ent groups of urban and rural samples are shown in the table below. 


TABLE 7 

Comparison of the Adjusted Means ofJtura! and 
urban Samples, Treatment-wise 


Treatment 

Adjusted Means 

Rural Urban 

Difference 

Linear 

Supervised 

27.05 

24.71 

2.34 

Linear Non- 

supervised 

24.65 

71.84 

2.81 

3.87 

Branching 

Supervised 

Brenchina 

27.64 

23,87 

Non-supervised 

26.89 

24.70 

2.19 
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The above table shows that the level of achievemeot of the stu¬ 
dents from rural areas Is slightly higher than the students from urban 
areas in all the treatment groups. Nothing can be concluded with 
confidence regarding this difference: but it can at least be hazarded 
that if programmes are given to the students of rural areas they will 
work at least as effectively as students in the urban areas. 

If we compare the rank-order of different treatment groups, we 
find a slight difference though it is not significant statistically as shown 
in the table below. 


TABLE 8 

Ranks bf the Fbur Treatments According to the 
Adjusted Means of Criterion Test 


Treatment 

Rank In 

Urban Sample 

Rank in 

Rural Sample 

Linear Supervised 

1 

n 

Linear Non-supervised 

IV 

IV 

Branching Supervised 

u 

I 

Branching Non-supervised 

m 

m 


In the urban sample, the Linear .Supervised treatment stands first 
whereas in the rural sample the Branching Supervised treatment is 
first in rapk-order. The Linear Non-supervised treatment is lowest 
in order, in both samples. 

Thus, it can be concluded that programmed learning material can 
be used in rural schools too. 

The conclusions of this study are briefly as follows. 

1. Supervision is, necessary for linear programmes. 

2. In non-supervised situations, branching programmes are 
more effective than linear programmes, 

3. Both linear and branching programmes can be prepared 
in the subjects like geography. 

4. The programmed learning material can be use4 both, in 
urban and rural schools. 

, , i 

Suggestions 

1. For a wider application of programmed learning material. 
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especially for the adult learners, programmes in branching styles should 
be developed for use in the non-supervised situation, specially ia the 
subjects like geography which involve concepts, generalizations and 
discriminations, 

2. Since we cannot use teaching machine, it is suggested that 
when linear programmes are given to the students for reading the 
teacher should supervise them. 

3. The programmed learning material should be introduced in 
rural areas too. Its need is all the greater because rural schools suffer 
from the lack of trained and qualified teachers and the students in 
rural areas do not have self-study habits and are less motivated. 

Further researches in this area can be undertaken on the follow¬ 
ing aspects. 

1. The relative effectiveness of linear and branching programmes 
may be studied in terms of speed and power of retention. 

2. The linear and branching programmes may be developed in 
different subject areas involving skills, facts, information as well as 
concepts and generalizations, and their relative effectiveness may be 
found. 

3. More studies may be undertaken to compare the relative 
cTOCtiveness of lienar and branching programmes, with reference to 
the other variables like self-study habits of students, their attitude to¬ 
wards the subject, their scholastic achievements in general as well as 
in the particular subject, their level of motivation, and other persona¬ 
lity characteristics. 

4. Some more studies can be undertaken in order to study the 
effectiveness of programmed learning material in other non-supervised 
situations like correspondence courses, home-study, etc. 
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A Comparative Study of the 
Dependency, Class Trust and Initiative 
Levels of Pre- Adolescent Students of 
Delhi, Calcutta and Coimbatore 


T. Venkateswara Rao 


The development of a battery of Pre-Ado¬ 
lescent Personality tests by a team of research¬ 
ers of whom the author was one, was report^ 

aly reported in tHt loumd 

ihr results of 0 survey conducted among fif 

grade children of Delhi. 

the Pre-Adolescent Adjustment Scale. 

Zt^onthmdlscussesther^s^t^t^ 

vev on the remaining three tests of the Wte^ 
which measure dependency, class trust and initia¬ 
tive. 


In in Mrifcr article 'f'*. Say d P»-A4»l“- 

( 1970 ) have reported ^ Pre-Adol^t Adjustment 

cent Personality tests trhKl. mciuW to « ^ 

Scale (PAAS), Pte-Adotewnt ^ , PB-Adolescent 

Pre-Adolescent Initiative , ,wj „„uished in thie jour- 

Acdvity Level scale. ‘ rSto ol • eur^V 

nal. the author has of^Delhi Calcutta and Coimbatore 

ducted among fifth grade children of Delhi, Uicui 
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using the Pre-Adolescent Adjustment Scale. The present paper is in 
tended to present the results of the survey on the remaining three 


Dependency 

Dependency in this study was defined as “the tendency to seek 
the help of others in making decisions or in carrying out difficult 
actions.” (English and English. 1958). Test.s developed on depen¬ 
dency, reviewed before the development of PADS in this study, in¬ 
clude tests framed by Sears (1963), Vroora (1959), Amidon (1959) 
Flanders. Anderson and Amidon (1961), and (in India) by Slnha 
(1968).‘ The dependency scale has two parallel forms. Form A and 
Form B, with tho parallel-form reliability coefficients being 36 43 
and 84. respectively, in three schools. Each form contains 10 Items 
evenly distributed between ‘dependency’ and ‘independence’. Scor- 
hig in Form A is by three-point .scale system. Each item is followed 
by three response alternatives (always or mostly, sometimes, never or 
•rarely). Dependency items are scored 2, 1 and 0 for ‘always’, ‘some- 
•times’ and ‘never’, respectively; this .scoring gets reversed for ‘inde- 
pendence’ items. The total score may be between 0 to 20, with 20 
.mpresenting the highest dependency and 0 representing the highest 
independence, and scores around 10 representing mixed feelings of 
dependency and independence. 

Items m Form B have different .scale values depending on the in¬ 
tensity of the dependency or independence feelings they measure. 
Dependency items have positive scale values and independence items 
have negative scale values. The total score of an individual is the 
sum of the scale values- of the items he checks, which may range 
from 15 through 0 to -t-15. Positive scores indicate dependency, 
and negative scores, independence, while scores around 0 may indicate 

mixed reactions. These tests take about 10 to 15 minutes for admini¬ 
stration. 


Inl of literature on the variables measured by this study 
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Sample 

Form B was administered during 1970-71. to 558 Delhi children 
(drawn from 20 schools). 418 Calcutta children (drawn from 7 
schools), and 486 Coimbatore children (drawn from 13 schools). 
The Bengali and Tamil translations of Form B were used in Calcutta 
and Coimbatore. re.spcctivcly. The children from Calcutta were drawn 
from missionary and public schools. 

Data Amlysis 

Means and standard deviations were calculated for the different 
schools as well as for the total sample. Only the total sample means 
and standard deviations arc reported here. Details of school-wise 
means and item-wise percentages of responses given by these child¬ 
ren are reported elsewhere (Pureek and Rao, 1971). 


Results 

The means and standard deviations of the different samples ace 
given in Table 1. 


TAB)LE1 


Means and Standard Deviations of the Dependency Scores of Fifth Grade 
Children from Delhi, Calcutta ana Coimbatore as measured 
by PADS* 


SA.MPI.B 



Delhi (South) 

Calcutta 

Coimbatore 


558 

If =418 

If = 486 

Moan 

-4.19 

—0.17 

IAS 

S.D. 

4.43 

4,67 

4.59 


•Thet-rallo, calculated to test the sienifleanee of the differences bet- 
' ween the mean scores of the three samples, showed that all the three 

differences were significant at -01 level. , 

From the table it appear.^ that the Coimbatore children studied 
were significantty more dependent than the children from Calcutta 
who were in turn significantly more dependent and less independent 
than the Delhi children. While it is difficult to hypothesize any signi- 
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iicant factors that are associated with the type of city, the results 
are definitely indicative of a significant trend of differences that exist 
in the dependency proneness of the children from the three cities. 
Another significant piece of information that needs to be mentioned 
at this point is that when Form A of PADS was administered about 
two years prior to this study to 1111 fifth grade children drawn from 
SO schools of Dellii and New Delhi, the mean score obtained was 
9.83, with 2.89 as the standard deviation. Keeping in view the short¬ 
er theoretical range of PADS-A (0 to 20) as compared to PADS-B, 
this score of Dellii students shows the weightage to be slightly more 
on the side of independence as against dependence. Item analysis 
of the scores on PADS-A in this study also revealed that the major 
area of dependence was with regard to parents and teachers, which is 
in line with the social norms of our culture. This also supported the 
finding of Gewritz (1956) that dependence towards adults has priority 
over dependent relationships with peers among school children. These 
earlier results also seem to have supported the hypothesis of Flanders 
(1960), which he formulated after a survey of literature on dependency, 
that each child develops a balance of dependence and independence 
that becomes well established during the preschool years. However 
it is not clear whether the significant trend towards more of indepen¬ 
dence observed in the South Delhi sample, as compared to the first 
sample of Delhi, is due to the area difference, or due to the differences 
in test formats (which is less likely as the parallel form reliabilities 
appear to be tolerably good), or due to the passage of time, or due to 
altogether different factors. Although carefully designed studies are 
required to test this, the result does point to a significant factor of 
geographical differences in dependency proneness. 

While this is the picture as regards the differences between the 
samples of the three cities, school-wise differences in each city do re¬ 
veal some consistent results. The mean scores of the South Delhi 
students oft PADS-B ranged from 1.00 to -7.04, and their standard 
deviations ranged from 2.71 to 5.98. For the Calcutta schools the 
mean scores ranged from 1.06 to -2.0, and their standard deviations 
from 2.60 to 5.16. And lastly, for the Coimbatore students the ranges 
werp -1.22 to 5.52 for the means of the schools, and from 2.97 to 5.39 
for the standard deviations. While these indicate the fairly good 
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amount of inter‘School differences in the same city, these results are also 
clearly indicative of the inter-city differences. 

Qwtss Trust 

Classroom trust in this study is defined as the pupils’ feeling free to 
interact with the teacher, to discuss 'with him the day-to-day class¬ 
room problems such as the teacher’s actions not convenient to or liked 
by the pupils or the feelings aroused in the pupil by some actions 
of the teacher, and the pupils’ voluntary help to the teacher in tackling 
some classroom problems. 

A semi-projective test C Pre-Adolescent Classroom Trust Scale— 
PACTS) was used to measure the class trust of the students. This 
test consist of eight items, each describing a problem situation involv¬ 
ing a teacher (or a peer member) and a student. Each item is follow¬ 
ed by four alternative types of responses representing different de¬ 
grees of trust, and the respondent is required to suggest what the 
Student involved in the situation would do. It is assumed that in 
responding to the item the respondent projects his own ways of res¬ 
ponding and answers the item. Depending on the response he chooses 
he may get any of the scores 4. 3, 2, or 1. The split-half reliability 
of the test is .814 (based on 219 respondents) and the test-retest 
reliabilities ranged from .33 to .77, with a gap of 14 weeks between 
administratioas. 

Sample 

The test was administered on about 1,700 fifth grade children 
drawn from 50 schools of Delhi. After rejecting the incomplete blanks 
a total of 1,365 protocols were retained for final analysis. This sam¬ 
ple was drawn from both Delhi and New Delhi schools and was test¬ 
ed in 1969. The rest of the samples were tested during 1970-71. The 
samples from Dellii and Coimbatore were the same as for PADS. 
The Qilcutta sample consisted of 312 Ss as some protocols were re¬ 
jected. 

^Oata Analysis 

Means and standard deviations were worked out for the total 


59 



INDIAN EDUCATIONAL REVIEW 

Volunte 7, Number 2, July 1972 


sample. School-wise means and standard deviations as well as item- 
wise response percentages are reported elsewhere (Pareek and Rao, 
1971). t-ratios were worked out to test the significance of the differ¬ 
ences between the Delhi, Calcutta, and Coimbatore samples. 


Results 

Means and standard deviations of the four samples of children 
from the three cities are given in Table 2. A cursory look at Table 
2 reveals that classroom trust in Calcutta children is the highest, fol¬ 
lowed by the Delhi pre-adolescents, the Coimbatore children being 
the last in class trust. Keeping in view the theoretical range of scores 
from 8 to 32, the scores of the Calcutta children indicate a high level 
of trust, both at an absolute level and at a relative level. This trend 
in Calcutta could again be attributed to nature of the sample as the 
Ss were drawn from missionary and public schools. Perhaps if the 
sample had been drawn from government schools it might have reveal¬ 
ed altogether a different picture. 

TABLE 2 * 

Means and Standard Deviations of the Scores 
on PACTS for the Pifth Orade Children 
from Delhi, Calcutta and Coimbatore* 


Delhi 1 Delhi // Calcutta Coimbatore 

JV=5J« N=312 


Mean 22.07 22.11 25.10 16.41 

S. B. 3.22 3.14 2.99 10-63 


•t-ratios were not significant only for fho difforenco in means bet¬ 
ween the two Delhi samples. All the rest of the differences were 
significant. 

The school-wise means of all these seven Calcutta schools were 
high, ranging from 24.61 to 26.33, and their .standard deviations ranged 
from 1.63 to 3,90. The 13 Coimbatore schools had their mean scores 
ranging from 10.11 to 23.90, with their standard deviations rangihg 
from 2,55 to 12.21. The mean scores of these schools as well as the 
standard deviations were widely spread. The means of the Delhi 
schools (both samples) were found to be 18.54, and 25.18, with most 
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of them around 21 and 23. ‘i'hc ;>tandard deviations ranged from 2.06 
to 3.89. These observalion.s indicate strikingly that, except in the 
Coimbatore sample, inicr-.school as well a.s intra-school diSerences 
are very low and that it is the city (and may be the nature of the 
school—missionary vis-a-vis. Government, as in Calcutta) for which 
diSercnces could be found. 


Initiative 

initiative in thi.s study was defined as ‘'the tendency to start 
actions independently with or without involving originality.” The 
final test to measure initiative consists of a six-item open-ended ques¬ 
tionnaire—the Pre-Adolescent Initiative Questionnaire (PAIQ). PAIQ 
is also a situational test containing six dilTurenl situations in which 
six different studcnt.s arc faced with different problems. The respon¬ 
dent is asked to gue.ss what the student in the given .situation does 
in response to the problem he faces. The scoring system was deve¬ 
loped after the content analysis of the responses of a number of 
pre-adolescents. The final scoring system assigns the scores 3. 2, 1, 
0. depending on the amount of initiative reflected in each answer. 
A scoring manual is given elsewhere (Pareek and Rao, 1971). The 
scores may range from 0 to 18. Test-retest reliabilities worked out 
from the retest data in three schools (14 weeks gap) are .50. .55 and 
.66. Inter-scorer reliabilities range from .83 to .90. 


Sample 

The final sample of students whose protocols were retained in 
the first testing at Delhi (from the 1.700 students tested in Delhi dur¬ 
ing 1969) was 14.25. The sample of children studied during 1970-71 
from South Delhi. Calcutta and Coimbatore was same as the earlier 
sample. 


Data Analysis 

Means and sftandard deviatiems, school-'wise as well as for the total 
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samples of each city, were calculated and t-ratios were computed to 
test the significance of the inter-city differences in the mean scores. 

Results 

The means and standard deviations of the four samples are given 
in Table 3. The table presents a picture of high initiative levels of 
the Delhi samples over the other two samples. The mean scores of 
the Delhi schools ranged from 6.10 to 16.33, with the SDs ranging 
from 2.86 to 4.95. The mean scores of the Calcutta schools ranged 
from 5.83 to 12.45, with the SDs ranging from 2.81 to 5.06. For the 
Coimbatore Ss the ranges were from 4.48 to 13.22 for means, and from 
2.12 to 4.71 for the standard deviations. These results are indica¬ 
tive of a relatively high level of initiative-taking behaviour in Delhi 
children. 

TABLE 3 

Means and Standard Deviations of the Scores 
on PAIQ for Fifth Grade Children 
from Delhi, Calctiita and Coimbatore* 


Deihil Delhi II Calcutta Coimbatore 

N=312 11=486 

Mean 10.44 10.69 8.’82 8.59 

BP _4^61_4£5_4^65_ 4.59 

*Mean differences between Delhi (1 & 2) and Calcutta as well as Delhi 
(1 & 2) and Coimbatore are significant at .01 level as revealed by the 
t-ratios. The rest of the differences were not significant. 


Summary and Implications 

This study on fifth-grade children from the cities of Delhi, Cal¬ 
cutta and Coimbatore reveals that an average fifth-grade child from 
Delhi schools is likely to be more independent and initiative-taking 
than an average fifth-grade child from Coimbatore or from Calcutta 
(missionary schools). With regard to the amount of trust he has to¬ 
wards his teacher and friends, although he seems to be lagging behind 
bis counterpart from Calcutta, he is far superior to his counterpart 
from Coimbatore. The findings reported in the previous paper in this 
connection seem to tally very much with these observations (Rao 
et al, 1972). The earlier findings revealed a similar picture with re- 
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gaid lo the cliik!rcn\'i adjuhiment towards the teachers; the Calcutta 
students were well adjusted towards their teachers as compared to 
Pelhi and Coimbatore students, among whom the Delhi students were 
better. The relatively low level of independence and initiative in Cal¬ 
cutta children and Coimbatore children does give some clue as re¬ 
gards the cultural and environmental influences exerted on the person¬ 
ality development of these children. A.s in the earlier study the cur¬ 
rent study also revealed mtcr'.schQol as well as intra-school differ¬ 
ences in the three variables, besides inter-city variations. 

As pointed out in the earlier paper these results also have a 
variety of implications for the teachers and to the parents, Although 
many hypotheses could be formulated to explain these differences in 
the dependency, class trust and initiative levels of children, more data 
is required from different language groups, cities, rural schools and 
missionary schools to provide any reasonable insight into the differ¬ 
ences shown by these children. It has been demonstrated beyond 
doubt by educational psychologists that trust in the teacher is essen¬ 
tial for the student to develop positive attitudes towards the teacher 
and towards the subjcct.s he teaches, in fact the teacher is a major 
influencing source in creating a set in the student to learn, and a set 
to learn is difficult to be established by a teacher to whom the students 
are afraid to talk, and whom they trust less. It is quite likely that 
the teacher produces such feelings in the students unknowingly by 
creating interactions like criticizing them, directing them, and bossing 
over them in his over-enthusiasm to help them. These students are 
sensitive enough to his interactions and perhaps not to his intentions. 

Independence and initiative are two variables which are higfhly 
desirable in the youth. The high independence shown by Delhi stu¬ 
dents and the dependence shown by Coimbatore students is in the 
expected direction in view of the nature of the two cities with re¬ 
gard to the type of interaction they permit between the student and 
his parents, teachers, friends, etc. In a city like Delhi the interactions 
are perhaps less between the students and their parents, leaving a 
lot of freedom for the child to choose his activities (as there is little 
supervision) whereas in a place like Coimbatore, where the life is not 
as mechanized as in Delhi, perhaps there is a lot more ^pe for 
parents and teachers to over indulge in the activities of the child, 
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thus making him more dependent. If thi.s liypothesis is true we may 
expect rural children to be more dependent than urban children, al¬ 
though there are many other intervening variables. Also, how much 
of independence is desirable at this stage is another question that 
requires to be answered by educationists. Research on dependency 
is required on these lines to answer questions like: What is the intel¬ 
ligence level of the less dependent children? How are they in their 
school achievement ? What are their attitudes towards the teacher ? 
And so on. Answers to these questions can make dependency studies 
more meaningful. 

The picture is more clear with regard to initiative, in view of the 
high desirability of this trait. Researchers on this variable are re¬ 
quired to answer questions like: What is the role of the teachers 
and parents in making children take more initiative? What kind of 
adult personalities do these high initiative-taking children form into ? 
Is initiative-taking a significant variable in influencing .school achieve¬ 
ment? And so on. Such answers can go a long way in opening 
new dimensions of educational psychology. 
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Play Preferences of 
Nursery School Children 


RajaUikshmi Muralidharnn 
Uma Banerji 


Adequate phiy eqiiiimwnl is necessary for 
the efficient ftmetuminti oj the nursery school as 
much of the preschoolei’s leurninn takes place 
ihrouiih \veil‘Conceived fiantes, but very often 
nursery schools buy play equipment on the basis 
of certain eslahlisheil stereotypes, JVe do not 
know how much use children make of particu¬ 
lar pieces of play equipment. The authors there¬ 
fore undertook this study to find out children’s 
play preferences, and whether it is necessary for 
a nursery school to j/u in for the traditional kinds 
of equipment. 


Nursery school education has gained some importance in the re¬ 
cent years. Research has shown that the preschool years are crucial 
years for the child’s development and that slinuilnlion or deprivation 
during these early years exercises the maximum elYcct on the child’s 
later development. (Bloom, 1964). This evidence has woken up 
many nations and has rc.sulted in their starling a large number of pre¬ 
school programmes all over the world. The Head Start projects of 
the U.S.A., the Play Groups of the U.K.. etc., are some examples. 

-The fjiUhw.s'wish to express theii ilianki lo Mis. Raj Oujral, A.K. Sukliija 
Hivcl Mis. T T)’irn’nr.\ m-sery sdiool teachev., for their valuable coopera¬ 
tion and ■) .kiidIi IT.}! the .study. 
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Plowden in her report on primary education argued strongly for‘the 
increase ot preschool facil'ties in England. In India too one finds 
now an increasing concern lor the young child. Some, time ago the 
Government of India appointed a munber of committees to study 
and suggest programmes for preschoolers. The nutrition programmes 
for preschoolers, the balmdis for tlie young ones, etc., are some of 
the results of this concern. 

At this stage when we in India are beginning to be aware of 
the signihcance of early childhood and are making some budgetary 
provisions for the stimulation of the preschooler, it is certainly neces¬ 
sary to know more about the young child. In nursery schools, much 
of the stimulation is done through play. Adequate play equipment 
is necessary for the efficient functioning of the nursery school as much 
of the preschooler’s learning takes place through well-conceived games. 
Very often nursery schools buy play equipment on the basis of cer¬ 
tain established stereotypes. Little do we know how much children 
make use of these pieces of play equipment and whether it is necessary 
to go in tor the traditional kinds of equipment. The present study 
has attempted to find out about the child’s play preferences. 

Objective 

The objective of the investigation was to make an exploratory 
study of the play preference."! of nursery school children. 

Sample 

The sample consisted of 68 children attending a nursery school 
in Delhi, The Ss were drawn from three classes of the nursery school: 
junior nursery, senior nursery and kindergarten. The mean ages for 
the three groups, respectively, are: 4 years, 2 months; 4yea«s>, 8months; 
and 5 years, li raonUis. The Ss were drawn from all types of soeio- 
ceonomic strata. 

Table 1 gives the distribution of the sample. 

■' a' , , 

*1 ^ 

Procedure 

The school programme is such that daily a period ot 45 minutes 
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TABLE 1 


Otus 

Beys 

Oirh 

Total 

Junior Nursery 

10 

6 1 

i 

Senior Nursery 

9 

14 1 

23 

Klndora<^r(en 

15 

1 

14 

i 29 

i 

Total 

34 

34 

1 68 


each, is set apart for indoor as well as outdoor free play. The tea¬ 
cher was required to observe the children at play and note the pieces 
of equipment with which they played. The observation was done 
continuously for five days, and thus the total time for which the child- 
resn were under observation was 225 minutes. During this period the 
children were free to play with anything that was available. 

The types of play equipment provided for the outdoor free play 
were the same throughout the year. These were: slide, sand pit, 
jungle gym., seesaw, nesting frame, ball, ring, low walls for walking 
and running, and holes in the walls for sitting and chatting or hiding. 
The swmg was not provided as it was broken. The same pieces of 
play equipment were provided to all the three classes. 

As regards indoor free play, the play equipment was changed 
once a week. However, it was ensured that all the play activities 
were presented in the course of two weeks. A set of nine activities 
were presented in the second week to the children of the junior and 
senior nursery classes. The activities presented in the first week were; 
beads, big and small blocks, paper-cutting, crayon-dtawing, picture 
books, picture puzzles, water-play and doll-play. In the second week 
the activities presented were: clay, collage, brush-painting, magnet, 
magnifying glasses, materials for sorting (varieties of grains and pulses), 
road-building blocks and button frames. For the kinder^rten group, 
additional constructive materials (mutei-mooQs, cog-wheels, etc.) and 
thread and needle and number cards were given in the place of magnet, 
magnifying glass and sorting materials. The button frame also was 
not given to the older group, and as such the older children were 
given only f^een activities as against the sixteen given to the other 
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groups* It should be noted that ail these activities were part ot the 
regular routine of the school and effort was taken, to see that no new 
activity was introduced at the time of the study and that the element 
of novelty did not affect the results of the study. 

Scoring and Analysis 

For purposes of quantifying the preferences, a preference score 
of 1 was given to the play equipment if a child made use of it any 
time during the freeplay period under study. The scores thus given 
were totalled up for all the five days for all the children, and this yield¬ 
ed the total preference scores. These total preference scores were 
then ranked. The higher the preference score, the greater the play 
equipment was liked and played with by children. Rank^difference- 
method correlations were then worked out to study the sex differences 
and cla.ss differences in play preferences. 

Results 

Table 2 gives the total ptefoionce score for outdoor play and the 
rank tor each type of play activity for all the three groups. 


TABLE 2 


Play Eqiitymenl 

Jimlar Nurtery 

Sifiiar ffUrnry 

MimfmiiatHn 


Boys 

mm 


mi 


mm 


S 

R 


R 

S R 

s 

R 

s 

R 

B R 

Slide 

18 

2 

18 

2 

19 1 

29 

2 


2 

11 4.5 

Sand Fit 

23 

1 

23 

1 

16 3 

32 

1 

25 

1 

37 1 

kunning on Wall* 

10 

5.5 

5 

4 

10 5 

20 

3 

17 

3 

17 3 

Sitting In HoIm 

12 

3 

1 

45 

12 4 

19 

4 

2 

9 

1 11 4.5 

Jungle Oym. 

U 

4 

3 

5 

1 8.5 


6 

9 

7 I 

9 6.5 

Ball 

€ 

7 

0 

8.5 

B 6 

2 

9 

15 

4 

6 8 

Ring 

2 

9 

0 

8.5 

5 7 

5 

7 

12 

6 

1 9 

Seesaw 

10 

5.5 

1 

6.5 

1 8.5 

3 

8 

6 

8 

9 65 

Nesting Prune 

5 

8 

8 

5 

17 2 

36 

5 

13 

5 

2 


6f, 
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Table 2 shows that by and large the most popular pieces of play 
equipment are the slide and the sand pit. Another favourite equip¬ 
ment is the nesting frame. The least popular are generally the ball, 
ring and seesaw. The jungle gym. is also found to be not so popular 
except perhaps with the youngest group which is found to play a 
little with it. 

Table 3 gives the rank-dlllercnce-nicthod correlation of the out¬ 
door play preference scores of boys and girls in the three groups. 


TABLE 3 


Groups 

Correlation between 

Level of 

Boys and Girls 

Significance 

Junior Nursery 

M 

01 

Senior Nuc sery 

m 

.05 

Kindergarten 

.48 

Not significant 


Table 3 thus shows that the outdoor play preferences of boys 
and girls are significantly correlated in the junior and senior nursery 
classes but not in the kindergarten. In other words no significant sex 
differences are noted in outdoor free play in the case of the younger 
groups, but in the kindergarten class the order of preferences is dif¬ 
ferent for boys and girls. 

Table 4 gives the rank-difference-method correlations of the out¬ 
door play preference scores of the three groups, sex-wise. 


TABLE 4 


Groups 

Boys \ 

Girls 

Junior Nursery 

.36 


Senior Nursery 

.58 

.81** 

Kindergarten 

.30 

.88** 

•♦Significant at .01 level 


Table 4 shows that amongst boys, no significant correlations are 
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noted in the order of play preferences of the three classes. They' 
appear to have different pattcm.s of play preferences in the three groups. 
However, as regards girls the case is different. Their play preferences 
in the three groups arc highly correlated. In other words, they have 
more or less the .same play preferences in the three groups. 


liuJoor Free Play 


Tabic 5 gives the total preference scores for the indoor free play 
activities, and the rank for each, for all the three groups. 

TABLE 5 


Play ActMUes j 


Beads 

Bfg and Saiall Blocks 

Paper-cuttioB. 

Crayon-drawinR 
Plcnne Book 
Picture Puzzle 
Water Play 
DoUPlay 
Clay Work 
Collage 

Brush Painting 
Magnet/Constniotioh 
Materials 
Magnifying Olass/ 
ThiMd and Needle 
Sorting Number Cards 
Road-building Blocks 
Button Frame 


Junior Nursery 

a ' O 
r R SR 

Senior Nursery 

~a 0 ” 

S R S R 

1 ■ ■ 

1 Kindergarten 

a 0 

S R S R 

LI 

13 

5 

13.5 

1 

12 10.5 

19 

10 

34 1 

23 

3,5 

19 

4 

11 

6.5 

14 

9 

17 

12 

5 12 

311.5 

17 

6 

21 

3 

20 

4 

39 

- 2 

7 , ,9 

4 

10 

20 

2.5 

30 

1 

24 

2.5 

41 

1 

3 13 

10 

9 

16 

7.5 1 

10 

9 

19 

5,5 

12 

13 

9 7.5 

311.5^ 

13 

9.5 

8 

12 

, 2 

15 

6 

16 

32 2 

15 

7 

13 

9-5 

9 

11 

19 

5.5 

30 

5 

610.5 

1 0 

14 

5 

16 

2 

15 

1 

16 

7 

15 

9 7.5 

29 

1 

12 ll-S 

13 

4 

8 

12 

18 

11 

.27 3.5 

.16 

6 

16 

7.5 

26 

2 

12 10.5 1 

34 

3 

16 6 

13 

8 

9 

14 

10 

9 

25 

1 ; 

32 

4 

27 3.5 

27 


i9 

1 

12 

5 

17 

7 1 

29 

6 

22 5 

20 


18 

5 

10 

9 

6 

13 

9 

14 

6 10.5 

23 

3.5^ 

8 

IS 

I 

5 ; 

13.5 

4 

14 

23 

7 

1 IS 

0 

14 

20 

2.5 

I 

16 

24 

2.5 1 

22 

8 

2 14 

0 

14 

12 

11.5 

11 

6.5 

16 

8 

21 

9 


■ T 



Table 5 gives the total preference score for the indoor free-play 
activities and their ranks for all the three groups, Jt should be noted 
that the magnet, magnifying glass, materials for sorting and button 
frame were not given to the kindergarten group. The kindergairten 
activities, on the other hand, included constructive mbtevia'ls, thread 
and needle and number cards, which were not given to the-younger 
groups. These activities obviously could not be given to the youngfcr 
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groups as tbey require more muscular coordiuatton. The special acti¬ 
vities given to the younger groups could not be included for the kinder¬ 
garten cbildren oi^y because they dkl not form part of the regular 
routine and as such might draw more attention from the children, 
As a result; the rank-order correlation of play preferences could be 
worked out only between the play preferences of the senior and junior 
nursery children. The kindergarten group had to be treated separately. 
Table 5 shows that the most popular play activities (the first five 
play preferences) are as follows. 

Jumor Nursery 

Boys; Magnet, road-building blocks, crayon-drawing, big and small 
blocks, magnifying glass. 

Girls; Crayon-drawing, collage, paper-cutting, clay work, magnet. 
Senior Nursery 

BoysJ Brush-painting, road-bulIding blocks/crayon-drawings,’ paper¬ 
cutting, picture book/water play. 

Girls: Crayon-drawing, paper-cutting, collage, brush-painting, water 
play. 

Kindergarten 

Boys: Beads, picture puzzle, clay work/brush-painting, constructive 
materials. 

Girls; Doll play, brush-painting, beads/thread and needle, constrac- 
five materials. 

Table 5 also shows that the least popular play activities (the 
last five ranks) are as follows. 

Junior Nursery 

Boys; Doll play, sorting, brush-painting, beads, clay work/button 
frames, 


^The oblique sign is used whenever two activities get equal ranks, 
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Girls; Road-building blocks, doll play, beads/sorting, picture puzzle. 

Senior Nursery 

Boys: Doll play, picture puzzles, sorting, magnifying ,glass, clay 
work. 

Girls: Picture puzzles, doll play, magnifying glass, picture book, big 
and small blocks. 

Kindergarten 

Boys: Number cards, road-building blocks, crayon-drawing, big and 
small blocks, water play/thread and needle. 

Girls: Water play/number cards, road-building blocks, big and small 
blocks, picture books. 

Table 6 shows the ranks-difference-method correlation of the in¬ 
door free-play preference scores of boys and girls in the three groups. 


TABLE 6 

Groups 

Correlallott between 
Boys and Girb 

Level of Stgnlfleance 

Junior Nursery 

1 

.39 

Not Significant 

Senior Nursery 

1 

.67 

.01 level 

Kindergarten 

.68 

.01 level 


Table 6 shows that it is only at the junior nursery level that the 
patterns of indoor-play preferences are different for boys and girls. 
At both senior nursery and kindergarten levels, they are highly cor¬ 
related and as such no sex differences are found to exist. 

Table 6 shows the ranks-difference-method correlation of the in¬ 
door free play preference scores of the two groups, sex-wise. 

Table 7 shows that the indoor free play preferences of boys in 
the junior and senior nursery are not significantly correlated and as 
such they are not different for the two groups. On the other hand. 
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TABLE 7 


Groups 

Junior Nursery 
Senior Nursery 


Boys 


.45 

* Sisnificant at -OS level 


Girls 

.52* 


they are iigtiificantly correlated for girls, which shows that no signifi¬ 
cant difference exists in the play pattern of lire two groups. 


Discussion 

The pattern of play preferences shown by the three groups of 
children reveal .something about the selection of play equipment for 
the nursery school. The most popular pieces of outdoor play equip¬ 
ment are the slide, the sand pit and the ne.sting frame. Children 
have also been found to like running on low walls or sitting and chat¬ 
ting in private hide-outs (holes). In contrast, they do not seem to 
care much for balls, rings, .seesaw or jungle gym. However, these 
equipments arc accepted to be the traditional pieces of outdoor play 
equipment for a nursery .school. They are expensive ones, particu¬ 
larly the seesaw and the jungle gym. However, the data show that 
no harm will be done if they are not included in the play equipment) 
of a nursery school. 

As regards indoor play activities, one of the most surprismg re¬ 
sults is the lack of preference for dolls. Dolls are generally consi¬ 
dered to be the favourite toy of young children and every good nur¬ 
sery school provides varieties of dolls, dolls’ costumes, doll corners, 
etc. The present data, however, show that they are one of the least 
liked play activities for both the younger groups. It is only in the 
case of the girls in the kindergarten class that doll-play figures as one 
of the most popular play activitie.s. Crayon-drawing is found to be 
popular with the younger groups but brush-painting is more popular 
with the kindergarten group. Block play is popular with boys of the 
younger age-groups whereas paper-cutting and collage work are more 
liked by the younger girls. Like the dolls, threading the beads and 
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sorting materials are not found to be liked by the younger groups. 
Picture puzzles are also not much liked by the younger children. In 
the kindergarten class one tind.s that number cards are hardly made 
use of by chiidnen. However, threading the beads and sorting mate>- 
rials are good activities for the finer muscle development of young 
children; similarly, number cards arc useful to develop concepts of 
number in older children. It appears that teachers should try to 
devise interesting gamc.s with these materials if they want the child¬ 
ren to make use of them. 

'Ihe pattern of outdoor play preferences remains generally the 
same in ie case of boy.<i and girls in the younger groups, whereas 
the kindergarten group .sh(iw.s sex differences. In indoor free play, 
on the other hand, the sex difference in play preferences is noted only 
in the junior nursery class. TIte trend in outdoor free play is under¬ 
standable as it is in be expected that sex differences in play become 
more significant ns children grow older. But the trend in indoor play 
is not clear. The sample of girls in the junior nursery was very 
small and the .sex differences at this level may perhaps be only because 
of this factor. However, this need.s further probing. 

The pattern of outdoor play preferences is not found to be cor¬ 
related in the boys of the three groups whereas in the girls it is highly 
correlated. In other words, girls are found to have more or less the 
same order of preferences, but with boys it differs from class to class. 
This is found to be true of indoor free play too. The order of pre¬ 
ferences Is significantly correlated for the girls of senior and junior 
nursery classes but not so for the boys. The kindergarten children 
could not be compared as the play activities offered to them were 
different. Maturational differences should normally have been notice¬ 
able in both the groups but the reason why they are seen in the case 
of boys and not in that of girls is not clear. Could it be that the boys 
gencrdly take more Interest in play activities and as such may try 
to explore more possibilities and equipment than girls who .may be 
satisfied lyith continuing the same favourite games ? One is not ceT' 
tain of the answer. 

Conclusions 

1. The most popular pieces of outdoor play equipment are found 
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to be the slide, sand pit and nesting frames, whereas the least popu¬ 
lar ones are generally the ball, ring, seesaw and jungle gym. 

2. Some of the most popular indoor free play activities are 
found to be crayon-drawing or brush-painting. Block play is found 
to be popular with the younger boys, whereas the younger girls in 
the senior and junior nursery classes like to do paper-cutting and col¬ 
lage work. Beads and constructive materials are found to be popu¬ 
lar with the kindergarten boys and girls. 

Dolls, beads, picture puzzles and sorting materials are found to 
attract very little attention in the younger groups. Similarly, in the 
kindergarten group, number cards, blocks and water play arouse the 
very minimum of interest. 

3. Sex differences are noted in outdoor play preferences only in 
the kindergarten group, whereas in indoor play they are noted only 
in the junior nursery class. 

4. The pattern of outdoor play preferences of the girls of the 
three groups—junior nursery, senior nursery and kindergarten—is 
found to be Wghly correlated. However, in the case of boys, the 
pattern of preferences is different. 

5. The trend is the same in indoor free play too. In the case 
of girls in the senior and junior nursery classes, the play preferences 
are correlated, but in the case of the boys they are not. 
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Non-cognitive Characteristics of 
Over- and Under-achievers: 

A Review of Studies 


S. jV. Ghosh 


The author reviews sif>nificatu studies on 
noU’Caguiiive characteristics of deviant achievers 
under three broad heads: personality-tempera¬ 
mental, interest-motivational, environmental-bio¬ 
graphical. He concliiiles that the investigations 
conducted so far do not lead to any confident 
generalization regarding the non-cognitive syn¬ 
dromes of achievement discrepancy and stresses 
the need for further research. 


Attainment in education is generally believed to be dependent on 
one’s aptitude or the capacity to learn. In fact, there are numerou.s 
experimental studies to confirm this belief. All such studies have in¬ 
variably produced a positive correlation between aptitude and acade¬ 
mic achievement. And because of this relation, many educational in¬ 
stitutions prefer to use an aptitude ie.sl for the .selection of their stu¬ 
dents. Clearly, the assumption is that pupiLs earning higher scores 
on the aptitude lest will perform better in the subsequent academic 
situations; here the aptitude scores arc u.sed as u pr^ictor of aca- 
deipic performance. This approach would have been all right if the 
aptitude and the achievement scores had been perfectly correlated 
and correct predictions made in all casc§. But unfortunately, none 
of the report^ studies indicates a perfect correlation between the twp. 
As a result, predictions based on the aforesaid correlations are not 
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correct in many case&. This imperfection is explained by; (i) instru¬ 
mental errors In the tests of aptitude and achievement, (ii) erratic 
behaviour of the students during the test-taking situation(s). 

The means available at present to obviate the first dilficulty is to 
select tests (both aptitude and achievement) of high reliability and 
validity. The second difficulty can be removed by identifying the 
erratic performers and excluding them from the sample (Farquhar and 
Payne, 1964). But even with these measures, the aptitude-achieve¬ 
ment correlation cannot be raised to perfection; the residual gap is 
now supposed to be caiused by a real discrepancy between the aptitude 
and the achievement of a section of students. They are not included 
in the group of normal achievers since their achievement is not in 
accord with their aptitude. These students are called discrepant or 
deviant achievers and the phenomenon is known as ‘achievement dis¬ 
crepancy.’ Unlike the erratic performers, the discrepant achievers 
are quite serious and well motivated in their test-behaviour but for 
some reason or the other they do not achieve according to expecta- 
troh. 

Achievement discrepancy may be of two kinds. For some stu- 
dehts, the actual achievement is higher than the expected achievement 
as predicted from their aptitude scores; on the other hand< there ore 
some others whose actual achievement is lower than their predicted 
achievement. The first group is called the over-achievers and the 
second group the under-achievers. 

During the last twenty-five years educators have been trying to 
understand this problem of over-achievement and under-achievement 
in schools and colleges. Their chief concern has been to know why 
some students should exceed the expected performance and sDme 
Others shduld fall below the expectation. In this effort the investiga¬ 
tor's have tried to explore the different non-cognitive characteristics 
of the deviant performers, since their achievement patterns cannot -be 
fully explained by their intellectual capacity alone, i,e., intelligaice or 
aptitude test scores. 

Quite a large number Of nOn-cognitive characteristics have been 
examined for the purpose. E'er convenience, we can describe therti 
under three broad he^s: personality-temperamental, interest-motiva¬ 
tional and environmental-biographical. Experiments have been oonduct- 
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ed on different samples with different designs and different variables. 
In fact, a voluminous Uterature has developed on the subject. But 
what is the net result? 

The present paper, by way of review of some important studies 
on the relation between the different non-cogiuUve variables and achie¬ 
vement discrepancy, tries to report the current state of knowledge 
regarding the syndromes of over and underachievement. The review, 
it is hoped, will be of some help to future workers and also to edu¬ 
cators facing the problem of achievement-lag in schools and colleges. 


Personality and Temperamental yariables 

In this area four traits have been very frequently considered. 
These are anxiety, nourotlcism. mtroversion-extroversion and adjust¬ 
ment. But none of them appears to have a consistent relation with 
achievement-discrepancy and no distinct pattern can be made out from 
the work conducted in the field. Thus Burgess (1956) found no dif¬ 
ference in the anxiety index for the over- and the under-achieving 
groups. Holland (1960) noted tliat only the high-achieving girls were 
characterized by lack of tension and that the result was not valid for 
boys. According to Endler (1960), anxiety had no direct and signifi¬ 
cant relation with academic achievement but where the subjects were 
trichotomized into high-, middle- and low-adiieving groups, anxiety 
was found to increase the correlation between the predicted and the 
actual grade averages for the high-achieving group and to decrease the 
correlation for the middle and the low groups. In Spielberger s study 
(1962) anxiety was found to facilitate the academic achievement of 
the t'i ghftr ability group only. Malnig (1964) noted that anxiety was 
responsible tor greater variability in academic performance, and that 
too for the high-achieving group only. 

Neuroticism, which is another personality variable studied in con¬ 
nection with achievement discrepancy, shows a similarly conflicting 
result. For investigators like Eysenck (1957), Lynn (1959), Lynn and 
Gordon (1961) good educational attainment was facilitated by neuroti¬ 
cism. But according to Savage (1962), academic achievement and neu¬ 
roticism were negatively related. A sirmlar study conducted in India 
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by Mohanta (1965) suggested that high achievers were, ia general, 
less neurotic. 

Regarding introversion-extraversion. Altus (1948) and Child (1964) 
noted that the high achievers were characterized by introversion and 
the poor achievers by extraversion. Lynn (1959), Lynn and Gor¬ 
don (1961). and Savage (1962) related extraversion with lack of con¬ 
centration for academic work. On the contrary, Holland (1960) con¬ 
cluded from bis study that high-achieving girls were usually extravert- 
ed; however, no such result was observed for boys. 

Adjustment as a personality variable has been studied in different 
contexts: academic, emotional and social. Thus Borrow (1947) ob- 
t(dned a significant but low correlation between academic adjustment 
and achievement. Altus (1948) and Hoyt and Norman (1954) noted 
that emotional maladjustment was a characteristic of the low-achiev¬ 
ing students. Similarly, Berger and Sutker (1956) found academic 
achievement to be positively correlated with emotional adjustment. 
Arnholter (1956) reported a significant difference between the per¬ 
sonality adjustment of those who continued and those who dropped 
out of the secondary school. To Hackett (1960) social adjustment, 
and to Childers (1964), personal adjustment were contributors to 
academic achievement. On the other side, the studies of Griffiths 
(1945), Anderson and Spencer (1963), and Engel (1965) did not in¬ 
dicate any relation between emotional adjustment and academic achie¬ 
vement. 

Apart from these four characteristics, i.e., anxiety, neurotidsm, 
introversion-extraversion and adjustment, some other personality vari¬ 
ables are occasionally found to differentiate the two groups. Altus 
(1948) noted a reliable mean difference for the two groups on the 
Hypomania (Ma) Scale of the Minnesota Multiphasic Personality In¬ 
ventory. Schofied (1953) obtained differences on the Hysteria (Hy), 
the Psychopathic Deviates (Pd) and the Schizophrenia (Sc) Scales. 
Similarly, Hewer (1956) obtained a difference on the Lie Scale (L), 
the Psycholpathic Deviate Scale (Pd) and the Hypomania Scale (Ma). 
Hackett (1960) presented two different personality patterns for the 
high- and the low-achieving subjects on the basis of MMPI scores. 
The high achievers were more interested in verbal activities, showed 
less projection, discriminated better, were less emotional and could 
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tolerate tension. The low achiever.'i. on the other hand, were emo¬ 
tionally more responsive to and intolerant o£ tension, and favoured 
projection aa a defence. They also revealed an authoritarian person¬ 
ality. 

Using Edward’s Personal Preference Seheduie, Gebhart and Hoyt 
(1958) discriminated the two groups on the needs for Achievement 
Order, Intraception. Consistency, Nurturance, Afliliation and Change. 
Krug (1959) found differences only on three needs—Order, Achieve¬ 
ment and l^urance in task. With the Guilford-Zimmerman Tempe¬ 
rament Survey, achievement fluctuation appeared to be linearly re¬ 
lated to Restraint and Objectivity; but with a non-linear assumption, 
Restraint. Objectivity, Friendline.ss and Ma.sciilinity were found to be 
related to this fluctuation ( Bendig and Sprague. 1954). Again, using 
the same inventory, Watley and Merwin (1964) obtained differences 
on Restraint and Thoughtfulness only. 

Hunt (1961) used the California Personality Inventory and obtain¬ 
ed a difference on Psychological Mindedness. (Py) between the over¬ 
achieving and the under-achieving males, but for the corresponding 
female groups differences were noted on Dominance (Do), Tolerance 
(To), Achievement via Conformance (Ac), Responsibility (Re), Good 
Impression (Gi) and Achievement via Independence (Ai). Flaherty 
and Rentzel (1965) observed differences on the scales of Dominance 
(Do), Capacity for Status (Cs), Sociability (Sy), Self-acceptance (Sa), 
Responsibility (Re), Tolerance (To). Achievement via Conformance 
(Ac). Achievement via Independence (Ai). Intellectual Efficiency (Ic) 
and Femininity (Fe). In all scales the high-achievers had higher scores. 

Wright (1955) succeeded in predicting under-achievement by 
means of the scales of the Junior Senior High School Personality Ques¬ 
tionnaire. Butcher, et, al, (1963) using the same tool observed that 
thirteen variables of the questionnaire were correlated with academic 
achievement. Riddling (1967) noted significant differences between 
over- and under-achieving students on three scales of this question¬ 
naire, viz., dominance, surgency and conscientiousness. 

Some investigators used projective tests to study the personality 
differences of the two groups of discrepant achievers. Burgess (1956) 
applied the Thematic Apperception Test on over- and under-achieving 
students and concluded that the over-achievers were characterized by 
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less labile affective responses, more constriction, inhibited emotional 
response to a pleasurable situation, greater intellectual control of emo¬ 
tion, more cautious approach to problems, greater needs for achieve¬ 
ment and self-improvement. The under-achievers, on the other hand, 
tended to be less intellectually adaptive, showed over-generalization 
and over-extension of self, and had less control and repression of 
emotional reactivity. Morrison (1969) used the same test and noted 
that passive aggression probably stemming from strained adult-child 
inter-personal relations was associated with under-achievement. 


Interest and Motivational Variables 

To some investigators, interest has been an important non-cogni- 
tive factor connected with achievement variation. But a rather 
smaller number of studies appears to have been made in this area than 
in any other. To measure interest two inventories have been chiefly 
used, viz,, Kuder Preference Record and Strong Vocational Interest 
Blank. Thompson (1944) noted that several components of the Kuder 
Preference Record were correlated with the achievement index. Ac¬ 
cording to Frankel (1960), the inventory revealed distinct differences 
in the interest patterns of the over- and under-achieving groups. 

Morgan (1952) used to Strong Vocational Interest Blank for 
measuring interest and reported some differences in the interest pat¬ 
terns of the two groups. Rust and Ryan (1954) observed that over¬ 
achievers differed from under-achievers on eleven scales and from nor¬ 
mal achievers on twelve scales, nine of which were in common with 
the previous eleven. In Hewer’s study (1956), the Blank did not 
produce any group difference for the over- and under-achieving stu¬ 
dents, but the score for occupational level was in favour of the over- 
achievers. Burgess (1956), however, did not find any differentiating 
pattern of interest for the two groups of deviant achievers. 

The motivational factor considered in the studies of discrepant 
achievers has been described under various names—achievement mo¬ 
tives, need for achievement, and sometimes, level of aspiration. The 
results obtained are as conflicting as the tools used are varied. Thus, 
Parrish and Rethlingshafer (1954) used the Thematic Apperception 
Test and observed that the achievers and non-achievers did not signi- 


83 



INDIAN EDUtWlONAl. REVIEW 
Volume 7, Number 2, July 1972 


licantly differ on the need for achievement (/<-Achievement). The 
same result was obtained even with two different scoring principles— 
one suggested by McClelland (1953) and the other developed by the 
investigators themselves. Red. McCary and Johnson (1962) used 
Cassell's Level of Aspiration Test and found that aspiration scores 
bad an insignificant relationship with achievement. Backman’s study 
(1964) suggested that the need-for-achlevenient scale was of little value 
in differentiating over- and under-achievers. 

There are. however, reports of results where tlie motivational 
factor has been found to differentiate the two groups. Thus, accord¬ 
ing to Weiss, et. al. (1959). the motivation measure could be a use¬ 
ful predictor having a significant correlation with academic achieve¬ 
ment, Gebart and Hoyt (1958) using the Edward Personal Prefer¬ 
ence Schedule observed that over-achievers scored significantly higher 
than the under-achievers on the need-for-achievenient scale. Krug 
(1959) applied the same tool and obtained the same result. Harrill 
(1962) measured the level of a.spiration through the self-estimates of 
academic performance and obtained a significant difference in the levels 
of aspiration of high and low achievers. The high achievers were 
found to underestimate their performance but low achievers tended 
to overestimate it. In India. Muthayya (1964) conducted a study 
on the same lines. He used the Thematic Apperception Test and 
McClelland’s scorbg procedure to measure the achievement motive 
and noted a significant difference in nced-for-achievement scores of 
high and low scholastic performers. The high performers had higher 
/] Achievement scores. 


Environmental and Biographical Variables 

It appears from a number of investigations that some environ¬ 
mental characteristics may also explain the discrepancies between 
aptitude and achievement. Thus, Campbell (1952) observed that cer- 
tam aspects of the home background (sociu-cultural aspects consisting 
of social activities, cultural objects in the home and the cultural values 
and attitudes of parents) greatly affected .secondary school achievci- 
ment. Kemp (1955) also found attainment to be related to socio¬ 
economic status, Klausmeier (1958) compared certain physical. 
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behavioural and environmental characteristics of high- and low-achiev¬ 
ing students and observed that two environmental factors were differ¬ 
ent for the two groups. One was the parental occupation and the 
other was the sex-ratio in the class. Duff and Seigel (1960) observed 
a ‘negative relationship between effective utilization of academic abi¬ 
lity on the one hand and degree of participation in physical, social 
and heterosexual activities on the other'. A group-wise breakdown 
of the results indicated that within the high-ability group over-achie¬ 
vers tended to conform more to .social requirements and to participate 
more actively in religious activities, but less actively in aesthetic acti¬ 
vities, than did the under-achievers. In the male group, the highest 
correlation was obtained between over-achievement by low-ability stu¬ 
dents and their participation in political and intellectual activities. 
In Frankel’.s work (I960), six factors were found to reveal differences 
for the two groups. These were: family and home background, socio¬ 
economic status, reaction to school subjects, reaction to school, out-of¬ 
school and leisure-time activities and vocational and college planning. 
Hunt (1961) tried to explore fourteen characteristics including age, 
parental education, number of elder brothers and sisters, number of 
younger brothers and sisters, age and occupational level of parent or 
guardian, etc. But none of these factors showed a significant differ¬ 
ence between over- and under-achievers. 

Dugan (1962) obtained a relation between the ‘educational tradi¬ 
tion' of the family and success at school. Street, Powell and Hamblen 
(1962) concluded that the larger schools tended to produce higher 
achievement levels. Roberts (1962) also observed that the two groups 
differed on a number of variables like parental education, parental 
age, health, birth order and parent-child relation. Childers (1964), 
on the other hand, failed to distinguish the two groups of achievers 
by means of socio-economic background variables. Similarly, Watson's 
attempt (1965) to predict achievement with the help of several (family) 
background variables showed that excepting father’s educational level, 
none of the variables was related to academic achievement. 

Another biographical variable examined in connection with dif¬ 
ferential achievement is the study habits. Investigations reveal that 
the variable can be profitably explored in understanding the differences 
between the over-achieving and the under-achieving groups, because 
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most of the studies record a positive association between study habits 
and achievement, Holtzmann, Brown and Farquhar (1954) obtained 
a significant relation between study habits and college achievements, 
Brown and Holtzmann (1956) observed study habits to be a good 
predictor of academic achievement, both at school and college levels. 
Chahbazi (1958), using a study-habits inventory observed that the 
majority of the items could discriminate the over-achievers from the 
under-achievers and that a sizable portion of the achievement variance 
could be explained by study habits scores, Norton (1959) obtained 
the measures of study habits by two ratings—one by the teachers and 
the other by the students themselves. The teachers’ ratings proved to 
be a poor predictor of achievement but the students’ rating was a sta¬ 
tistically significant predictor. Jamuar (1966) noted a positive rela¬ 
tion between the scholastic achievement and the study habits. Sri- 
vastava (1968) al.so obtained different pattern.s of study habits for the 
over- and the under-achievers. Compared with the over-achievers, the 
under-achievers appeared to devote less time to their studies, had faulty 
habits of concentration, could not properly plan their studies and re¬ 
quired more time to develop the ‘right mood to study’. 


Conclusions 

In the light of the results considered in the earlier sections the 
following observations may be made. 

1. Uptill now our undenstanding of the differentiating charac¬ 
teristics of over- and uner-achieving students is far from complete. 
None of the areas has so far revealed any .set of variables that can be 
said to have a definite association with achievement discrepancy of 
any kind. 

2. Results from the individual studies are hardly comparable. 
The similarity in the results noted in some of the studies is apparent 
rather than real because the variables in these ca.ses have not been 
measured by the same tests, and there are reasons to believe that 
some of the traits measured by the different tests may have the same 
names but ‘do not assay the same dimensions’ (Ellis, 1953). 

3. The majority of the reported studies appear to have made 
what may be called a test-oriented approach. That is, the investi- 
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gators have tried to ascertain how far the traits measured by a cer¬ 
tain test can discriminate the two groups. In many cases such tests 
have been arbitrarily chosen and the rationale guiding this choice 
is missing in the reports. 

4. Diversity in results may also be viewed as an outcome of the 
methodological differences in the identification of discrepant achievers. 
The estimation of expected aehievemenl is based in some cases on 
sophisticated statistical methods, and in some others it is just arbitrarily 
determined. There are still other studies where no expected achieve¬ 
ment is worked out but a direct comparison of the ranks of the stu¬ 
dents on the two variables (aptitude and achievement) is made. Ow¬ 
ing to this procedural difference it may so happen that a person de¬ 
signated as an over-achiever or an under-achiever by one method may 
be characterized as a normal achiever by some other method. In 
fact, it has been empirically shown that in the majority of cases there 
is ‘little or no agreement among techniques in which an individual 
finally is designated as a discrepant achiever'. (Farquhar and Payne, 
1964). 

5. Factors like age, sex, grade, course of studies and the ability 
levels of the students have not been properly controlled in many stu¬ 
dies. But it is es.sentia1 for comparability of results that the subjects 
of different .studies should be alike with respect to these facors. More¬ 
over, the possibility of the existence of several patterns of differences 
between the over-achievers and the under-achievers belonging to dif- 
fernt, sex, grade, course and ability level cannot be totally ruled out. 
Unless the experimental design takes this fact into account, the pat¬ 
terns are not likely to be discovered. 

6. A comprehensive coverage of the variables from all the three 
non-cognltive domains appears to be absent in the majority of the 
studies. Consideration of factors belonging to one single area is al¬ 
most the general feature of studies conducted on discrepant achievers. 
But for a fuller probe into the problem, a sampling of variables from 
all the three areas appears to be necessary. 

In conclusion, it may be said that the investigations conducted so 
far do not lead to any confident generalization regarding the non-cogni- 
tive syndromes of achievement discrepancy, But there are indications 
that each of the three non-cognitive areas offers sufficient scope for a 
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meaningful understanding of the non-intclicctual characteristics of de¬ 
viant achievers. With proper control of several factors which appear 
to have viUated the previous results a more satisfactory answer to the 
problem may be found out. What is needed for the purpoiie is more 
research. 
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A Study of Some Personality Traits 
of High Creative Children 
at School Stage 


R. P. Goyal 


This study was undertaken to find out 
some of the personality trails of high creative 
children at school stcii>e. The sample com¬ 
prised 300 students from Classes VI, VU and 
VIII from three schools in Punfah. Three ver¬ 
bal tests of creative thinking abilities and a 
teacher-rating scale were developed and admi¬ 
nistered, respectively, to the students and their 
teachers. A comparison of the high-creative and 
the low-creative groups with regard to their per- 
sonality characteristics indicated that high crea¬ 
tive children are more energetic, more introvert 
and more independent in thought and action. 
They have open minds, they reject repression 
and suppression as mechanisms for the control 
of impulses, and can tolerate ambiguity and en¬ 
tertain opposing values. 


individual? 

hat are the distinguishing non-cognitive factors of the highly crea- 
^e vis-a-vis those of the Jess creative? Various studies have been 
made on chi dren and adults to find answers to these questions and 
investigators like Cattell and Drcvdahl (1955). Drevdahl (1956) Drev- 

Bu h“ Crosl CatlU^d 

Butcher (1967). have established some clearly differentiating factors. 

n 
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In general, the same factors have distinguished creative writers and 
eminent research scientists, both from the general population and from 
less creative men and women of equal intellectual ability. The com¬ 
monest findings in terms of factors measured by the 16-PF test (Goss. 
Cattell and Butcher, 1967) are that creative adults tend to be schizo- 
thyme (A—), dominant (E+), self-sufficient (Q2+), desurgent (F—), 
bohemian (M+), and radical (Ql-f), 

There are .several other studies available on adults based either 
on observation or on measures other than the 16-PF. To mention a 
few, Barron (1955), on tlie basis of his study on 100 captains in the 
United States Air Force concludes. “Freedom of expression and move¬ 
ment, lack of fear of dissent and contradiction, a willingness to break 
with custom, a spirit of play as well as of dedication to work, purpose 
on a grand scale; these are some of the attributes which a creative 
social entity, whether vast or tiny, can be expected to have.’’ Hitt 
and Stock (1965) found from amongst the scientists and engineers 
employed in a research laboratory that the Type I researcher (high 
on both originality and logical reasoning) is not cautious but is res¬ 
ponsible and energetic. Barron (1958) in his studies of highly crea¬ 
tive people found creative individuals “more original, less suggestible 
and more tolerant of structural disorderliness.’’ MacKinnon (1960) 
describes a syndrome of creativity, and to him the qualities related to 
creativity include self-assertion and dominance, a high level of energy, 
absence of repression and suppression as mechanisms for the control 
of impulses and images, introversion, and independence in thought and 
action. 

Some efforts have also been made to study the personality qua¬ 
lities of creative children. It has been found that creative children, 
as compared to the non-creative children, tend to be more social, 
more warm-hearted, and less anxious (Reid, King and Wickwire, 
1959), They have a reputation for having wild and silly ideas; their 
work is characterized by the production of ideas, “off the beaten 
track”, “outside this world”, and by “humour, playfulness, relative 
lack of rigidity and relaxation” (Torrance, 1962). They have a' wide 
radge of interests, and emotional stability and, unlike the high I.Q. 
group children, are unfliindful of the teacher’s approval (Getzels itid 
Jackson, 1962), 
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Problem 

The present study is in line with the few studies mentioned above. 
Us purpose is to find out .some of the personality traits of high crea¬ 
tive children at the middle-school stage. Earlier research findings in 
the field suggested to the investigator the formulation of the following 
rather spccihc hypotheses: 

1. That high creative children will exhibit a high level of 
energy, 

2. That the high creative children will reject repression and 
suppression as mechanisms for the control of their impulses. 

3. That the high creative children will be more introvert 
than extrovert. 

4. That the high creative children will be more independent 
in both thought and action. 

5. That the high creative children will be open to all kinds 
of experience. 

6. That the high creative children will have a capacity to 
tolerate apparent confusion or ambiguity while solving 
problems. 

7. That the high creative children will have a capacity to 
entertain opposing values. 

Procedure 

Subjects 

Three hundred boys from Classes VI, VII and VIII studying in 
three high/higher secondary schools of Patiala district in Punjab form¬ 
ed the sample of this study. The number of Ss for each class was 
kept at one hundred. The age-range of the sample varied from 10 
plu-s to 13 plus, 

Two of the schools selected for the purpose of this study were 
urban, one a model high school and the other a stereotyped tradi¬ 
tional higher secondary school. The model school has the reputa¬ 
tion of being the type of school where the environment is relatively 
“open” and “responsive”, where the pupil’s uniqueness in perception 
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and thinking is accepted and where originality, experimentation, initia¬ 
tive and invention are respected and encouraged. By and large, the 
pupils in this school come from the upper-middle and higher strata 
of society. In most cases, both parents are educated. 

The other urban .school is considered representative of the type 
where creativity neither finds a favourable nor an unfavourable cli¬ 
mate. Most of the students come from the lower-middle and middle 
classes of society. Generally, one of the parents, the father, has some 
schooling or college education. 

The third school, a rural one. is considered to be of the “closed” 
type where conformity receives the greater emphasis. Most of the 
students come from the lower and lower-middle classes of the society. 
Generally neither parent has had any schooling. 

The boys, totalling 55 in Classes VI, VII and VIll, of the model 
school were included, As for the other schools, since the number 
of students in these classes was much more than required, the Ss 
were selected randomly by taking alternate roll numbers from the 
attendance registers of each class. In all. 122 students were taken 
from one school and 123 from the other. 

Instruments 

The non-availability of suitable tests of creativity which could be 
used on Indian children made it necessary for the investigator to 
undertake the time-consuming and laborious job of constructing a few 
tests and also a Criterion Form in the form of a Teaching Rating 
Scale against which these tests could be validated and which could 
also be used for obtaining personality ratings from teachers for their 
pupils. 

Construction oi the Teacher Rating Form. For constructing the 
Teacher Rating Form, the first thing done by the investigator was 
to prepare a list of intellectual and personality traits usually found 
in creative persons. A list of 10 such trails was developed. The first 
part of the scale was concerned with three well-known aptitude traits 
found in all creative persons, ie., the traits of fluency, flexibility, and 
originality. They were included in the scale so that the scale could 
serve as a Criterion Analysis Form against which the creativity tests 
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could be validftted. ‘I'hc second part of the scale dealt with the follow* 
ing seven personality traits which, it was hypothesized, the creative 
children possess; (11 high level of energy, (2) absence of repression 
and suppression, (3) introversion. (4) independence, (S) openness of 
mind, (6) tolerance of ambiguity, and (7) entertaining opposing 
values. These traits were represented on the scale so that the scale 
could be used as an instrument of personality assessment. 

All the ten traits of creative persons represented on the scale 
were described in behavioural terms. A Criterion Analysis Form 
consisting of 60 statements divided into 10 sets of 6 statements each 
was prepared. Thus there wore 6 statements pertaining to each trait. 
The Form was sent to 14 judges, teachers of repute, both in training 
colleges and in schools. Their task was to determine whether the 
statements included in the Form were characteristic of or not charac¬ 
teristic of creative children. On the basis of responses received by 
them, four statements pertaining to each trait-—forty in all—getting 
the highest scores were selected for inclusion in the flnal form of the 
Teacher Rating Blank. 

Construction of the Creativity Tests. Three verbal tests on the 
lines of Torrance’s tests, namely, (1) Unusual Uses Test, (2) Conse¬ 
quences Test, and (3) Common Problems Test, were constructed. 
The validity data for the tests were obtained through teacher ratings. 
Three ratings were obtained for each of the 300 Ss. The validity co¬ 
efficients found were .40 for fluency, .32 for flexibility, .34 for origina¬ 
lity, and .39 for composite creativity (P< ,01 in each case). The inter- 
scorer reliability coefficients were .98 for fluency, .96 for flexibility, 
and ,87 for originality. 

The tests included the following verbal stimuli: 

1. List as many niuisuiil uses as you can think of for the folowing 
articles: (i) a piece of stone, (ii) a wooden stick, (iii) water, 
and (iv) cotton. 

2, What would happen; (i) It man could Ay like a bird i (ii) 
If your .school had wiieels? 

S. List as many problems as you think can arise in the following 
two situations; (i) entertaining a guest, and (ii) doing liome- 
work. 
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Colleciion and Analysix of Data 

Data from the children on tests anti from teachers on the Rating 
Form were collected simultaneously. Three ratings for each child 
(900 ratings in all) were obtained by teachers who had known their 
children at least fur the last one year. The teachers were requested 
to rate each S on each of the statements included in the form on a 
three-point scale: high, average, and low. In quantifying the ratings, 
the values 3, 2 and 1, rc.spcctively. were assigned to these categories. 
Scoring was done trait-wise. First, a total score for Mch trait was 
worked out for each teacher, and then a composite score for all the 
three tcachcr.s. Finally, a mean score was obtained by dividing the 
composite score by the nujnber of raters, three in this case. 

Scoring on creativity tests was done using scoring guides developed 
by the investigator with the help of experts. Responses were scored 
for fluency, flexibility and originality. Raw scores for these three vari¬ 
ables were convened into .standard scores on a distribution with 10 as 
the standard deviation and SO as the mean. A composite creativity 
score was obtained for each 5 by adding his standard scores on all 
the three traits. 

Two extreme groups consisting of high creatives and low crea- 
tives, respectively, were formed on the basis of the composite crea¬ 
tivity scores, 'Diose gelling the highest 20 per cent scores were in¬ 
cluded in the high-creative group, and those getting the lowest 20 per 
cent, in the low-creative group. The means of both the extreme groups 
for each of the .seven personality traits were computed and the t-test 
was applied to determine the significance of difference between the 
means of the two groups. TTie results obtained through the t-test 
were checked by applying the median test of chi-square. 

RE.syi,Ts AND Discussion 

Tlvc group comparisons specified in the predictions involved in 
the hypothese.s formulated earlier are presented in Table 1. The means, 
standard deviations, and t-ratios for the scores of both the groups, the 
high-creative as well as the low-creative, on each of the seven per¬ 
sonality traits taken up in this investigaton are shown in this table. 

9 ^ 
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As the table indicates, all the dilTercnccs in means favour the high- 
creative group, and the.se differences arc significant beyond the .01 
level. 

TABLE 1 


Tests of Hypotheses 


High 

Hypotheses Creatives 

(N-60) 

Mean 

1,01V 

Creatives 

(N=.60) 

S.D. Mean 

S.D. 

t 

P 

,T 

P 

1. 

High level 
of energy 8,4S 

1,57 

6.77 

1.10 

6.84 

.01 

26.16 

.01 

2. 

Absence of 

repression 

and 

suppression 8.10 

1.54 

6.53 

1.07 

6.49 

.01 

32.77 

.01 

3, 

Introversion 7.78 

1.27 

6.90 

1.14 

4.00 

.01 

15.98 

.01 

4. 

Independence 7.93 

1.35 

6.65 

1.12 

5.66 

.01 

21.86 

.01 

5. 

Openness 

of mind 8.13 

1.35 

6.77 

1.07 

6.13 

.01 

24.36 

.01 

«. 

Tolerance of 
ambiguity 8.12 

1.45 

7.00 

1.10 

4.77 

.01 

9.66 

.01 

7. 

fintertaining 

opposing 

values 8,23 

1.44 

7.38 

1.24 

3.47 

.01 

7.78 

.01 


Results of the chi-square analysis comparing the two groups are 
also presented in Table 1. They too indicate that the differences bet¬ 
ween the high-creative and low-creative groups in all the seven person¬ 
ality characteristics are statistically significant beyond the .01 level. 

Statistical evidence yieided by the t-test of significance as weii as 
by the median test of chi-square leads one to conclude that there 
is, without any shadow of doubt, a significant difference in the person¬ 
ality patterns of high-creative and low-creative children, and that the 
hypotheses, which the investigator formulated in the beginning of the 
study, stand all confirmed when put to test. That means that high- 
creative children at school stage: (1) possess a high level of energy, 

(2) reject repression and suppression for the control of their impulses, 

(3) are more introvert, (4) are more independent in both thought and 
action, (5) have open minds, (6) can tolerate ambiguity, and (7) en¬ 
tertain opposing values. As pointed out by earlier researchers (Mac- 
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Kinnon, 1960; Torraace, 1962; Getzels and Jackson. 1962) and as con¬ 
firmed by this study, such children are unconventional, original and 
unmindful of teacher approval. 

The findings of the present study are also significant in that they 
succes-sfully resolve the long standing controversy on whether teacher 
ratings could be adequately relied upon as a measure of identifying 
creative children in schools. The fact that those children who were 
identified as high creative on the basis of their scores on creativity 
tests also obtained higher scores on teacher ratings for all the per¬ 
sonality trails than their low-creative counterparts, suggests that high 
reliance can be placed upon teacher ratings as a device of identifying 
creative potential in our schools. Their validity, of course, depends 
upon the seriousness with which they have been obtained and given. 
The longer and the more frequently the responding teachers have had 
the opportunity to watch their pupils from close quarters and in in¬ 
formal situaliun.s, the more the chances of their ratings being valid. 
This study seems to confirm unambiguously the conclusion of Yama¬ 
moto (1965). arrived at on the basis of his research findings: “Never¬ 
theless, in actual studies of creative thinking, latmgs by informed 
teacher.s who have been given enough time to get acquainted with their 
children would seem to be able to distinguish the creative pupils from 
the les.s creative ones when asked to nominate them on specific criteria 
such as 'coming up with most ideas' (Fluency), ‘finding a new way of 
meeting problems* (Flexibility), and 'best at thinking of all the details’ 
(Elaboration).*' 
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Patterns of Academic Development 


Pratibha Deo 
Asha Mohan 
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the child and the research literature is replete with studies on the 
relationships of academic achievement with different demographic, 
organismic and environmental variables which have been classified into 
various categories by different investigators, some of the main ones 
being intellectual and non-intellectual factors, subjective-objective fac¬ 
tors or factors relating to the four main components of learner, learn¬ 
ing process, learning material and the teacher. However, very little 
work has been done to trace the academic development of a child 
over a number of years. Terman’s longitudinal studies of gifted child¬ 
ren are too well known and these have thrown light on some of the 
trends of academic development. Stephens (1956) has reported some 
growth curves but they relate to some specific tasks such as scores 
on silent reading or growth on certain test scores. Besides these, 
only one reference was available where Kowitz and Armstrong (1965) 
attempted to trace the academic patterns. According to them, the 
patterns of ‘late bloomers’, ‘underachievers’ or ‘A*one students’ exist¬ 
ed only in literature. Taking the longitudinal records of over a thou¬ 
sand high school pupils in New York, they concluded on the basis of 
their results that: (1) once the .students’ grades declined, they would 
rarely return to their previous level, (2) those rated ‘good’ or ‘poor’ 
at the elementary school were rated ‘good’ or ‘poor’ respectively on 
teachers’ grades at the high school, and (3) about four per cent of 
the total group were found to be ‘late bloomer.s’. These investigators 
did not mention the causes or the associating variables for the different 
patterns. No other reference in the research literature, to the best 
of the authors’ knowledge was available in this field. The present 
investigation was, therefore, planned with a purpose of tracing the 
academic development of students over years and of studying the 
relationship of certain relevant variables to academic development. 
The objective, chiefly, was to investigate if different patterns of aca¬ 
demic development can be observed and if so. what the association 
with these patterns would be of some factors such as verbal and 
non-verbal intelligence, learning ability, creativity, study methods, self- 
concept, socio-economic status and teachers’ ratings on achievement 
and on intelligence. Since no previous references were available and 
the study became more of an exploratory nature, no definite hypo¬ 
theses could be formulated. But the main aim was to find out if differ- 
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ent patterns of academic development could be differentiated on these 
variables. 


Method and Procedure 


Method 

The longitudinal method for tracing the development was prefer¬ 
red to the cross-scctional one because the main aim was to obtain in¬ 
dividual patterns of academic development. Cross-sectional data 
would have been helpful only in obtaining group means at various 
levels which are useful for group comparison but not for studying in¬ 
dividual growth. The present study, therefore, is a longitudinal one 
but could not be conducted prospectively over a span of ten or eleven 
years because of the obvious difficulties and improbabilities of collect¬ 
ing data over such a large span of time. On the other hand, the 
academic records were obtained, retrospectively, for students studying 
in the final or pre-final class, which would yield the growth curves 
over a long range of years. 

Sample 

The longitudinal nature of the study naturally restricted the size 
of the sample. In order to avoid the complicating influences of differ¬ 
ent educational environmental variables in operation at various schools, 
it was decided to choose only those cases who remained in the same 
school right from the lower K.G. Class upto the high or higher second¬ 
ary classes (for maximum number of years). Students who either 
joined or left the school in between were excluded from the sample. 
Moreover, only those students could be included in the sample for 
whom the academic records for all the years were available. Thus, 
after the initial scrutiny of the academic records for all the school 
years in various schools, the final sample selected was 62 students 
of Classes X and. XI from the public schools of Simla and Chandigarh. 
Many other schools could not be taken up for study because they did 
not maintain the records of students'.,academic achievements for all 
the school years, The sample was deliberately taken from the final 
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and prC'final classes as that would yield the data for the academic 
growth for the maximum number of years. The sample thus had to 
be selective in nature. 

tools and Materials 

The study required the data on a large number of variables and, 
therefore, different methods of data collection had to be used. These 
were: testing, experimentation, rating .scale,s, questionnaires and the 
use of cumulative records. The following were the tools, tests and 
materials used for the study. 

a. Academic Achievement Scores. The use of standardized 
achievement tests was out of question because no standardized achieve¬ 
ment tests for all subjects for all levels were available nor was any 
cumulative record available for scores on such tests at any class levels 
at any schools. Thus, the authors had to be satisfied with the achieve¬ 
ment scores as were available from the year to year class examinations. 
Moreover, no direct comparison between achievement marks at differ¬ 
ent class levels was possible. Therefore, the marks were converted to 
class position for being amenable to direct comparisons. Because of 
different number of students in each class, percentage of class posi¬ 
tion was finally accepted for tracing the growth curves. 

b. Verbal Intelligence. For this the Army Alpha Modified Form 
9 which had been adapted by Deo and Hari Singh (1966) at the De¬ 
partment of Education. Panjab University for use in this part of the 
country was used. The reliability coefficient of this adapted form by 
test-retest method was observed to be .92 and the concurrent validity 
coefficient against Jalota’s test was .63. 

c. Non-verbal Intelligence. This was measured by Raven’s Stan¬ 
dard Progressive Matrices, which is a standardized test with test-retest 
reliability coefficients ranging from .83 to .93 and the concurrent vali¬ 
dity coefficient against the Terman Merrill scale being .86. 

d. Study Methods. The California Study Methods Test stand¬ 
ardized by Carter (1950) was used to measure the study methods of 
the pupils for which reliability and validity have been established by 
the author. The reliability coefficients range from .60 to ,72 and cross- 
validation has been reported by the author (Carter, 1953). 
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ed by using more than three, usually five teachers, and an average of 
the ratings by five teachers was accepted as the score for the indivi¬ 
dual. The rating scale was given to those teachers who knew and 
taught the students to be rated for more than three or four years. 
Since the five-point scale obtains more discrimination and has the ad¬ 
vantage of drawing attention to various kinds of deviations, it was 
accepted by the authors. 


Data Collection 

Thus, the data for all the variables mentioned above were collect¬ 
ed for all the pupils of the sample, either in groups or individually as 
the occasion demanded. The scoring was done according to the spe¬ 
cific instructions given for the measurement of each variable. 


Analysis of Data 

Patterns. Since the major purpose of this study was to obtain 
the growth curves and thereby the academic development patterns, 
the achievement scores could not be pooled together. A growth curve 
was plotted for every student on the basis of his per cent positions 
in class from year to year. Thse growth curves revealed two distinct 
trends in their patterns; some showed stability and some great insta¬ 
bility. Some objective measures, therefore, had to be devised to dif¬ 
ferentiate a stable pattern from an unstable pattern. After a number 
of tryouts the final criterion accepted was that the pattern was con¬ 
sidered to be stable if the variations in the per cent positions remained 
within the range of 20. Whenever the difference in per cent posi¬ 
tions exceeded 20. the pattern was considered to be unstable. A 
scrutiny of the various pattrens curves also proved that this criterion 
was successful in discriminating between stable and unstable patterns. 
Stable patterns exhibited somewhat constant and regular academic 
acliievement over years and the unstable patterns showed marked 
changes and shifts in academic achievement. 

■ Stable Patterns. A further study of the stable patterns showed 
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curves and. therefore, was finally accepted. It was observed that out 
of 6i in the sample, nine cases Ml in the stable and S3 in the unstable 
group. Amongst the stable patterns, three were high achievers, four 
average achievers and two low achievers. From S3 in the unstable 
group, 17 were improving cases. 21 deteriorating and IS were fluctuat¬ 
ing ones. 


Data Processing and Techniques 

The scores obtained for all the pupils on all the variables were 
tabulated first for the whole group, then separately for the stable and 
the unstable groups and lastly, for all the six sub-patterns separately 
to yield useful comparisons. The means, standard deviations, skew¬ 
ness and kurtosis for the whole group were worked out. Use was 
made of t-ratios to find out the significance of differences between 
means of different groups. Further, analysis of variance was applied 
to study the significance of differences in means of variables- in all 
the six groups. Since all the variables arc normally distributed in the 
population as can be verified by the research reports, the use of t- 
ratios and analysis of variance was justified. The number of boys 
and girls in the sample being uneven (only five girls and 57 boys), no 
attempt was made to study sex differences either in the patterns or on 
any other variable. 


Results 

Table 1 presents the means, standard deviations, skewness and 
kurtosis for all the variables under study calculated for the whole 
group. This would provide an idea of the average performance of 
all the pupils in the sample on the different measures taken. It may, 
however, be noted that due to certain casualties, while collecting the 
data, the scores on some variables in the case of certain students were 
not available, hence the difference in number of cases. 

For the purpose of comparing the stable and the unstable groups, 
thfe means, standard deviations, standard errors of the differences and 
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Variahk 


TmS 1 

„ M^n SD SK KU 


1, VerfMl InlelUtenoe 

2. Non-vtrWl Inlellipcnc* 62 


124.50 18.80 1.95 •»* 

*3.61 7.44 -0.84 -208 


3 . Study Method* 

61 

90-95 

14-12 

0.10 

.233 


AA 

144.40 

30-34 

0.98 

.269 

4. Creativliy 

S, uaming 

44 

6.23 

1.68 

0.03 

.308 

6. Self^concept-Pefcelved Self 

44 

33.36 

18.12 

-0.57 

.175 

** 

44.27 

14.77 

0,20 

,104 

7. Dwrepancy 

8, SodcHsconomk SIMM Scale 44 

78.93 

29.05 

0-15 

.238 

9. Sodal and Educational 

A* 

25.07 

5.82 

-0.03 

.230 

Habit* ^ 

10, Altitude toward* Stdtool 

44 

10.36 

2.64 

0.17 

.262 

11. Teachers* Ratings on 

A7 

13.08 

3.35 

-04)1 

.258 

Anhlavemenl 

12. Teacher** Rating* on 

62 

14.11 

2.79 

1.40 

.188 


M*SD* *. SK Md KU #« on all variaWw for tho v»hoIe |roup. 

These are given along wth *0 ® 
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TABLE 2 


VarlMe ( 


N 

Mean 

SJ> 

SED 

/ 

Remarks 

1. Verbal Intelli¬ 

1 

9 

125.60 

22.67 




gence 

11 

53 

124.03 

17.76 

7-94 

■19 

Not significant 

2. Non-verbal 

I 

9 

49.30 

8.20 




Intelligence 

11 

53 

43.99 

8.54 

2.97 

1.78 

Significant at .01 

3. Study Methods 

I 

9 

95.38 

17.87 




( 

11 

53 

90.82 

11.65 

6.16 

.74 

Not Significant 

4. Creativity 

1 

4 

124.00 

34-67 





11 

40 

108.12 

30.26 

17.98 

.88 

N.S. 

5. Learning 

I 

4 

4.00 

2.45 





II 

40 

6.25 

1.74 

1.41 

1.59 

N.S. 

6. Self-concept- 

1 

4 

40.70 

17.95 




Perceived Self 

11 

40 

36.50 

16.46 

9.34 

•45 

N.S. 

7. Discrepancy 

I 

4 

36.25 

4.79 





II 

40 

45.70 

15.64 

3.44 

2.77 

Significant at .01 

8. Socio-economic 

I 

4 

77.25 

35.11 




Status Scale 

II 

40 

82.12 

29.04 

18.15 

.27 

N.S. 

9- Social and Edu- 

I 

4 

28.5 

5.79 




cationel Habits It 

40 

24.9 

5.47 

3.02 

1.19 

N.S. 

10. Attitude towards I 

4 

11.5 

2.38 




School 

II 

40 

10.0 

3.47 

1.31 

1.14 

N.S. 

11. Teachers’ 

I 

9 

15.83 

4.00 




Ratings on 

II 

53 

11.73 

3.01 

1.39 

2.09 

Significant at .01 

Achievement 








12. Teachers' 

1 

9 

15.83 

4.32 




Ratings on 

II 

53 

13.80 

2.47 

1.48 

1.37 

N.S. 


Intelligence 


Note : Group I — Stable patterns; Group II — Unstable patterns. 

M’ 8, SD’s and t-ratios are on all variables for the two groups. 
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Since it was observed that the stable and the unstable groups 
were more heterogeneous than homogeneous, further detailed com¬ 
parisons were done on alt these variables for all the six sub-patterns of 
high, average and low achievers and of improving, deteriorating and 
fluctuating achievers. These results are given in Table 3. 


TABLE 3 


1 


Paisebnb 

UaSTXBLB Pastbbks 

J ' 

Variable jjigi, . Average i Low 

Achieve- Achieve- ' Achieve¬ 
ment 1 meni I ment 

1 ' 1 

Impro¬ 

ving 

1 

FIttctua- ' 
ling 

1 

Deterio¬ 

rating 

1. Verbal 

Intelligence 

137.67 

128.25 

106.50 

120.53 

127.5 

123,1 

2. Non-verbal 
Intelligence 

46,67 

50,25 

49,0 

42.3 

44.0 

, 44-7 

3. Study. Methods 

98.67 

100.00 

72,50 

89.60 

92.3 

92.3 

4. Creativity 

133.00 

115.00 

— 

94.45 

113.6 

116.37 

5. Learning 

5,50 

6.50 

— 

6.5 

6.2 

6.1 

6. Seir-concept-Fer- 
ceived Self 

27.0 

54,50 

— 

29.9 

42.91 

36.4 

7. Discrepancy 

40.0 

32,50 

— 

47-38 

39.7 

48.1 . 

8, Socio-economic 
Status Scale 

97.50 

57.0 

— 

74.3 

75.86 

91.37 

9, Educational and 
Social Habits 

48.0 

57.0 

— 

26.62 

22.18 

22.44 

10. Attitude towards 
School 

9,0 

13.50 

— 

10.2 

10.68 

10.38 

il. Teachers' RaUngs 
on Achievemeot 

20.33 

13.50 

13.50 

13.75 J2.7 

9.5 

12. Teachers* Ratings 
on Intelligence 

20.67 

13.00 

14.00 

14.85 13.76 

12.9 


Total No. of cases: 62; Stable patterns—9; Unstable patterns—53. 
Mean Scores are on all variables for the six sub-patterns. 
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In order lo find out if the differences between the six sub-groups 
are statistically significant or not. analysis of variance was applied. 
A summary of the F-ratios along with the levels of significance is 
teflected in Table 4. 


TABUB 4 


Variable 

F 

Remarks 

1. Verbal Intelligence 

1.22 

Not significant 

2. Non-verbal Intelligence 

13.66 

Significant at .01 

3. Study Methods 

1.41 

N-S. 

4. Creativity 

4.72 

Significant at .01 

S. Learning 

.16 

N.S. 

6- Self-concept-Perceived Self 

6.64 

Significant at .01 

7. Discrepancy 

.50 

N.S. 

8, Socio-economic Status Scale 

1.38 

N.S. 

9. Educational and Social Habits 

1.16 

N.S. 

10. Attitude towards School 

1.20 

N.S. 

11- Teachers’ Ratings on Achievement 

4.4 

Significant at .01 

12. Teachers' Ratings on Intelligence 

6.5 

Significant at .01 


F-ratios are for all variables for the six sub-patterns- 


Discussion and Conc’lusions 

Since the major purpose of Che investigation was to find out if 
different patterns of academic development can be located, the authors 
have been successful in detecting the different patterns. It appears 
that the academic development runs in two directions, viz., stable and 
unstable. A further scrutiny of each of these patterns revealed that 
each pattern yielded sub-patterns: within the stable group were ob¬ 
served three different sub-patterns of high, average and low achievers. 
It may be noted here that most of the studies on high or low achievers 
have collected data based on achievement at one particular stage only. 
Our study has given the high, average or low achievers as are ob¬ 
served over a long span of school year.s. The sub-patterns within 
the unstable group indicated three different types of improving, deter¬ 
iorating and fluctuating students in their achievement. Typical cases, 
one from each of the six sub-patterns, amply showed the trend of 
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ecadetnic development for the different sub-patterns. Each pattern euvre 
ns self-evident and was distinct from the others. The stable patterns 
showed steady and constant growth curves over years. The teachers 
ordinarily are familiar with such terms as bright, average or poor 
students, but no one so far has bothered to trace the growth curves 
or to locate die patterns of academic development in school.years. 
The patterns of growth curves, therefore, should interest not only the 
researchers but also the teachers who should try to understand not 
only the differences in academic growth curves but the factors which 
sre associated with such differences. . . 

. Table 1 shows the whole group in terms of the various variables 
under study. Almost all the variables have shown near normal distri¬ 
butions, which can be expected of a sample in this study. These sta¬ 
tistics for the stable and the unstable patterns separately are given in 
Table 2 which is hdpful in the comparison of these two groups. The 
stable and the unstable groups do not differ significantly on verbal Intel'* 
ligence, study methods, creativity, learning ability, perceived self, socio¬ 
economic status, social and educational habits, attitudes towards teachers 
and school, and on ratings on intelligence by teachers, though there is a 
marked tendency of the stable group to score higher on all these vari¬ 
ables except on socio-economic status scale. The stable group is super¬ 
ior to the unstable group on non-verbal intelligence, self-ideal discre¬ 
pancy and teachers* ratings on achievement, all the differences being 
statistically signiffcant at .01 level. The outstanding finding of this 
study seems to be the significant differences between these two groups 
on self-ideal discrepancy. The instability in achievement may be due 
to the self-ideal discrepancies which may be creating some emo¬ 
tional stress on individuals. 

Since these two groups are heterogeneous, consisting of sub-pat¬ 
terns where each pattern is different from the other, it was necessary 
to compare all the six sub-patterns. The results in Table indicate, 
that the high achievers surpass all the other patterns on v©J'bgV’in|te^. 
ligence. creativity, learning ability, perceived self, socio-economic jstatus, 
ratings on achievement and on intelligence by teachers. The low achie¬ 
vers’ group compares fiivourably with the high achieves on ’non-verbal 
iate]%ence but is lowest on verbal intelligence, the average grpup being: 

li’' 
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the best. This suggests that it is mostly the verbal intelligence which 
comes into operation in academic achievement and non-verbal intel¬ 
ligence is not reflected by academic records. The low achievers are 
lowest in study methods, which to some extent explains their low achie¬ 
vement. The deteriorating achievers score even better in verbal intel¬ 
ligence than the improving achievers, suggesting the existence of some 
non-intellectual factors contributing to their deterioration in achieve¬ 
ment. In study methods, the average and the high achievers are su¬ 
perior to all the three unstable patterns, indicating the importance of 
study methods in the academic achievement. The moderate positive 
correlations between achievement and study methods have already been 
reported by Carter (1953). These results suggest the possibility of 
improving the achievement of pupils by providing them guidance with 
respect to their study habits. 

On creativity, high achievers score the maximum, while the improv¬ 
ing achievers obtain the lowest mean score. Low correlations have 
been observed between creativity and academic achievement. In learn¬ 
ing ability, the high achievers* group excels all other groups, thereby 
pointing to the positive relationship between learning ability and achie¬ 
vement. The difference on this variable between the high achievers 
and the deteriorating achievers is quite small. Thus, it seems that 
the deterioration in achievement is not due to the lack of learning 
ability but some other factors must be coming into play. On perceiv¬ 
ed self, the high and improving achievers score high, suggesting that 
they may have better insight into the perception of self which reflects 
in their better achievement. The higher self-ideal discrepancy score 
is obtained by the deteriorating achievers, the high, low and fluctuating 
achievers get almost similar mean scores; this means that achievement 
is directly affected by the gap between the ideal and perceived selves 
which may be taken as one of the indications of maladjustment of the 
individual. This is supported by the t-ratio being signiflcant at .01 level 
in Table 2. 

- On socio-economic status, the high achievers come at the top and 
next come the deterioraUng achievers, the average achievers coming 
low. The deterioration is not on account of low socio-economic status, 
but due to some personal factors like the self-ideal discrepancy. Some 
motivational factors also may be responsible for this. For educational 
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and social habits, the avcnage achievers have exhibited maximum parti- 
cipation, in cocurricular activities, the high achievers showing mode¬ 
rate participation. All the three unstabie patterns indicated average 
interest in these activities. 

On ratings by teachers both on intelligence and achievement the 
high achievers come very high, thereby proving that teachers are 
largely influenced in tlieir ratings by the academic achievement of their 
pupils, practically by equating intelligence to achievement. On ratings, 
the deteriorating achievers got the lowest scores, showmg the aware¬ 
ness of their deterioration by the teachers. The fluctuating achievers 
did not come up to the level of even low or average achievers, thus 
coming low in the esteem of their teachers which is not strictly war¬ 
ranted by their intellectual levels and sporadically rising achievements. 

The deteriorating pattern supports the finding by Kowitz and 
Armstrong (1965) that once the students* grades declined, they rarely 
relumed to their previous positions. The improving pattern is simi¬ 
lar to the ‘late bloomers’ observed by Kowitz and Armstrong in their 
atudy (1965). The present study has gone beyond the findings of 
tlie$e.two authors by giving more patterns of academic developments 
and by giving a more detailed description' of them in terms of rele¬ 
vant variables. 

The F-ratios presented in Table 4 strengthen the above findings. 
Taking the six sub-patterns together, the F-ratio for verbal intelli¬ 
gence was not significant while the one for non-verbal intelligence was 
significant at .01 level. In study methods, learning ability, socio-eco¬ 
nomic factors, the F-ratios were not significant. But significant differ¬ 
ences at .01 level have been proved by the F-ratios for creativity, 
perceived self, self-ideal discrepancy and ratmgs on intelligence and 
ftchievement. 

Thus, in conclusion, it may be remarked that the present study 
not only has identified the different patterns of academic development 
but has also revealed the contribution on some important factors like 
verbal intelligence, perceived self, self-ideal discrepancy and creativity 
iQ..the^etenninaiton of n particular growth cuTve in academic achieve¬ 
ment. TTie authors, by no means, want to suggest that these are the 
oifly contributingi coixiitions. Qnt thC mother .hahd, "We feel that ‘the study 
has paved the way to study many more facton^'Bke'-^hidtiVatioh, heed 
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achievement, anxiety, attitudes of parents towards children, etc., 
which can be responsible for shaping the academic achievement pat¬ 
tern of a child. 
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used up in the educational process during the period of 16 years has 
been analysed both from social and private points of view. 

It may be mentioned right here that educational statistics as pub¬ 
lished by the Union Ministry of Education and other agencies do 
not help in working out a detailed weighting diagram of educational 
inputs In the total scheme of social and private costs of education.' 
The major items of social costs are given below: 

1, Institutional costs 

(a) Current costs 

(b) Capital costs 

2. Private costs 

(a) Non-tuition costs 

(b) Income forgone. 

For private costs of education, the main components are; 

1. Non-tuition costs 

2. Income forgone 

3. Tuition costs minus scholarships received. 

A detailed taxonomy of the costs of education is given in dia- 
gramatic form (Fig. 1) on the next page. It may be mentioned that 
the opportunity cost of the time put in by students (income forgone) 
is a clear case of ‘resource-loss’ in education, both from the social 
and the private points of view. And this component of costs enters 
both social and private costs of education. The transfer payments, 
such as scholarships and financial assistance by the educational insti¬ 
tutions or. private donors, do not form an item of social cost of edu¬ 
cation. On the other hand, these transfer payments not only form 
part of compensation for the income forgone by the students but also 
constitute a significant source of private finance for education. Fur¬ 
ther, expenditure on fee payment is a real burden on parents and it is 
Shown as an item of cost after making necessary adjustments for the 
scholarships received from educational institutions. 


"In fact, the Education Commission (1970. para 10.0.8, p. 869) has stfongly 
remmmended the preparation of estimates of costs of education at constant 
prices but to date no attempt seems to have been made to work out the 
cost of education at constant prices. This may be due partly to lack of 
pfdpef methodology and partly to absence of detailed data on the cost o> 
education. 
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The Anatomy of Institutional Costs 

First, it may be mentioned that the data on costs and expendi¬ 
ture on education as published by the Ministry of Education and 
Social Welfare is limited in scope for the purpose of presenting a de¬ 
tailed picture of the monetary costs of resources used up in the edu¬ 
cational process.* Keeping in view the nature and scope of the cur¬ 
rently available data, the institutional costs, i.e.. expenditure incurred 
by an institution during a given year, are classified into two major cate¬ 
gories. These are*. 

(a) Current costs 

(b) Capital costs 


Current Coils 

Current costs can be further classified into four sub-categories. 
These are; 

1. Wages and salaries paid to 

—^non-teaching staft. 

—teachers 

—supervisory and inspecting staff 

2. Expenditure on maintenance, repairs, and consumable ma¬ 
terial of recurring nature, including equipment. 

3. Hostelcharges, excluding mess charges (maintenance costs), 

4. Unspecified, 

It is observed from the tabular statement given on p. 121 that the 
bulk (79.8 per cent) of the current costs are incurred on wages and 
salaries of personnel engaged in the education industry. It is also 

‘The Union Ministry of Education and Social Welfare annually brings out 
Education in Stales and Education in India and Education in Universities, 
In these, the Ministry gives expenditure incurred on educational institu¬ 
tions of different types and on direction and inspection, buildings and equip¬ 
ment, scholarships and miscellaneous items. After l!)63-64, the non-recur¬ 
ring expenditure on buildings and equipment is presented separately. 
Fomerly, direct expenditure had only two catgeories, vit., salaries of teach¬ 
ers, and other expenditure. After 1963-64, direct expenditure has four cate¬ 
gories, viz., salaries of teachers, salaries of non-teadiing staff, equipment and 
other appliances (recurring), and other items. For furtlier details, see 
Ministry of Education, Manual on Educational Statistics, 1964. 
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seen that 68.7 i»cr cent of the total current cost is incurred as salaries, 
of teachers. Therefore, it is proposed to briefly discuss the principles 
involved in the wage determination of teachers and to find out how 
far current payments to teachers represent the opportunity cost of their 
services in education. 


CompoMni of Curnnl InstUuttonal Costs, 1964-65 


S.No. 

Item 

Percentage 

a) 

Direct expenditure 

1. Salaries of teachers 

2. Salaries of non-teaching staff 

3. Equipment and other appliances (recurring) 

4. Other items 

5. Sub-total (1 to 4) 

68.73 

8.22 

4.34 

1X03 

93.32 

b) 

Indirect Expenditure 



6. Salaries of inspecting & supervisory staff 

2.89 


7. Hostel charges excluding niess charges 

0.99 


8, Unspecified 

2.80 


9. Sub-total (6 to 8) 

6.68 


Total (5+9) _ 100.00 

^uret ; JBducatton in India, Vol.tl {1964-65) 


1, Teacher Costs. Before going into the internal and external 
forces which influence teachers’ salaries, some important points about 
the position of teachers and their salaries in the overall economy and 
within the educationai sector are briefly mentioned below. 

In 1961, out of a total stock of 5.2 million educated and train¬ 
ed (matric and above) workers employed in the economy, the cdu-‘ 
cation industry employed 0.84 million as teachers. In other words, 
the feedback in educational industry was of the order of 16.3 per 
cent of the total working force with matric or above qualifications. 
It is also seen that educated and trained teachers as defined here 
constituted 31,4 per cent of the total number of educated persons 
employed in all services put together,* This shows the importance 
of the education industry in the employment of educated workers. 

The jsto^ of educated penoni and Its break-up in terms of major cate- 
gorles can be seen from Census of India, 1961, Vol. I, Part 11: 'Social and 
Cultural Tables'. The qualifications of school teachers have been noted 
from Education in India. Vol. fl, 1961, Table 7 (A & B). Sixty-two thou¬ 
sand teadien in higher educational institutions have been assumed to have 
matric-or-abovc qualifications. The term 'all services’ as used here denotes 
seciors like public sernces, educational services, medical and health services, 
legal, business services, etc., (defined as 'other sravices' in the 4961 Census ), 
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Consequently, the question of teachers' salaries should find an important 
place in any discussion on interdependence between education and the 
economy.* 

It is seen from Table 1 that the employment of teachers has 
been increasing at the (trend) annual growth rate of 6.6 per cent and 
the total expenditure on teacher salaries has increased at the (trend) 
annual growth rate of 11.95 per cent during the three Five Year Plans. 
The growth of total expenditure has been of the order of 12.2 per 
cent per annum. Thus, it is clear that growth in total educational 
expenditure and growth In teachers’ salaries have gone hand in hand 
during the three Five Year Plans. 

TABLE 1 

Growth in Teacher Employment, Wages and 
Salaries, Direct ana Total Educational 
Expenditure and Enrolment, 

1950-51 to 1965-66 


S-tfo, Item 

Unit 

1950-51 

1965-66 

{Trend) Annual 






Growth Rate 


1 

2 

3 

4 

5 

1. 

Teacher employment 

raillioa 

0.80 

2.13 

6.55 

2. 

Wages and salaries of 
teachers 

crores 

61.82 

361.40 

11.95 

3. 

Total direct expenditure on 
education 

t» 

91.05 

493.78 

11.83 

4. 

Total expenditure on 
education 

ff 

114.38 

622.13 

12.17 

5. 

Total enrolment 

million 

25.54 

770.56 

8.40 

6. 

Average salary per 
teacher 

Rs. 

769.39 

1694.00 

5.06 

■ 7. 

Pupil'teacher ratio 


31.78 

33.07 


. 8. 

Teacher salaries (2) 
in relation to 


67.89 

73.19 

— 


a. total direct exp. (3) 


67.89 

73.19 

— 


b< total exp. (4) 


54.04 

58.09 



Source : Education In India, Vol. It, 19S0'S1 to 196S’6fi 


'Gunar Myrdal in Asian Dtama, (Vol III, 1968, Chapters 31 and 33) haS' 
pointed out the lack of teachers and proper training facilitie.s for them as 
qne of the major handicaps in the development of attitudes favourable to 
the socio-economic .growth of developing countries. 
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Further, in relation to the ‘Direct Expenditure’, teacher salaries 
txjnstituted about 67.9 per cent in 1950-51 and 73.2 per cent in 1965-66, 
and with respect to total expenditure the share of teachers’ salaries was 
of the order of 54 per cent and 58.1 per cent for the two years res¬ 
pectively. It is thus clear that teachers’ salaries form the major por¬ 
tion of the total expenditure, and overall growth in salaries of teachers 
is responsible for pushing up the cost of education. 

The logic underlying the belief that the teaching profession has 
certain ‘intangible’ benefits like status and opportunities for self-ex¬ 
pression and that persons joining as teachers are not guided mainly 
by the relative and absolute levels of wages has lost its force in pre¬ 
sent-day society. Most of the intangible benefits associated with a 
profession depend to a large extent on the tangible benefits. There¬ 
fore, it is clear that earnings in the teaching profession should be ana¬ 
lysed on the same lines as is done in any sector of the general labour 
market.’ 

Education has to depend on external sources (i.e., grants and 
direct assistance given by the Central and State governments and their 
agencies). Fee income, which forms the single source of internal 
finance, constituted, for example in 1965-66, one-sixth 6f the total edu; 
cational expenditure. Thus, the capacity to pay for the services of 
teachers at an institutional level depends on the assistance received 
from outside sources. Obviously, the wages of teachers at micro-level 
are governed by their supply price. 

If the labour market is considered competitive, one may hypo¬ 
thesise that wages in the education industry are broadly guided by 
minimum wages (i.e., cost of fulfiling the basic needs), private mone¬ 
tary and opportunity cost involved in the preparation of teachers and 
earnings of persons with comparable education and training employed 
in other sectors within the overall constraint of the paying capacity 
(measured in terms of capacity to mobilise resources) of the govern¬ 
ment. 


'Report of the Indian University Commission (1948-49, pp. 70-711. Qn 
teacher salaries and cri.<ris in Indian education, also see, Sen (1970), Mathur 
(1968), and Ovens (1968), We do recognise the fact that earnings ate 
influenced by the social standing of different groups of workers. For. a de- 
tailed discussion on this point, see, Vaizey (1963, p. 22). .r, 
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This indeed is a limited economic framework for the analysis 
of internal and external forces for wages of teachers. In fact, wages 
are influenced by the social standing of the diflerent groups of work¬ 
ers. (Vaizey, 1963, 22). Sometimes, regional and linguistic barriers, 
particularly with respect to school-stage teachers, stand in the way 
of their mobility from one State to another. Besides, there are numer¬ 
ous other factors which govern the determination of wage policies both 
in education and in other sectors of an economy. In this connection 
the observations of the Indian Commission on Labour are very rele¬ 
vant and are given below. 

A policy dealing with thw ciucial problem (wages) cannot be 
simply economic as it is to reckon with the realities ol multi-dimen¬ 
sional social phenomenon, in which besides workers anti management, 
the consumer and the society at large and, in coitscquence, the Slate 
are vitally interested." 

This observation is highly relevant to the education industry if 
the term ‘worker’ is substituted by the term ‘teacher.’ 

Internal and External Wage Structures. Teachers’ salaries have 
got an internal and an external structure. For example, the recent 
agitation among Delhi elementary teachers is the result of their frustra¬ 
tion arising from their position in the internal wage structure." The flight 
of higher secondary and university teachers from education to industry, 
trade and Government services is due to the unfavourable wages paid 
to the teachers as compared to the external wage structure,” 

It is, therefore, worthwhile to examine: (a) the inter-educational 
level comparison of wages of teachers, and (b) the earnings of tea¬ 
chers as a group in relation to the earnings of workers employed 
in agriculture, manufacturing, trade, other services, and in all sectors 
put together. 

In Table 2 the trend annual growth rates for average earnings 

'Report of the Indian Commission of Labour, (1969. 220). 

"Minisiry of Education, Circular No. F, 48-27/7l-irn, dated 26.11.1971, 
regarding revision of pay scales of teachers in elementary schools in Delhi. 
"To date no scientific study on the brain drain from the education industry 
to other sectors of the economy has ben made but one finds bright primary 
and middle school teachers taking jobs as village level workers, clerks, 
postmasters, revenue assistants, etc., and university teachers joining the 
IAS and IFS, bank management, researdi organisations and governmeni 
departments. 
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TABLE 2 

(Trend) Orow(h Ralea of Average Salary per 
Teacher, JSSO-SI to 1964-6S 


S.ffo, 

institution 

Average Salary 

{Trend) Annual 



IffSa-SI 

1964-65 

Growth Me** 


1 

2 

3 

4 

U 

Primary schools 

545.10 

1095-96 

4.86 

2. 

Middle schools 

682.38 

1302.14 

4-58 

3. 

High/Higher secondary schools 1258.29 

1998.39 

3.09 

4. 

Vocational schools 

1704.95 

2012,97 

2.86 

5. 

Colleges for general educa¬ 
tion 

2696.09 

3945.88 

2.50 

6. 

Colleges for professional 
education 

3947.BB 

3583,57 

0.50 

7. 

University departments 

3758.44 

12278.14 

(6166.76)* 

4.28 

HBHI 

AU Institutions 

769.39 

1543.14 

Tffe 


♦♦Trend Growth Rates have been computed for 1930-51 
to 1964-65. 

*1963-64 

Sourte ; Annual data on teacher salaries taken from Education In India, 
Vol. 11 (1950-51 to 1964-65). 

TABLE 3 

Inatltutlomd Dltparltias In Teacher Earnings and Teacher 
Cost in Motion to Direct Expenditure, 

J950-SI and J963~64 


S.ffo. 

Institution 

Average Earnings In Re- 

teacher Salaries in 



latlon to 

Primary 

Motion to Total 



School Teachers 

Direct Esp, 



1950-SI 

1963-64 

1950-51 

1963-64 


1 

2 

3 

4 

5 

1. 

Primary schools 

100.0 - 

100.0 

80.23 

88,87 

L 

Middle schools 

125.2 

118.0 

75.78 

86.90 

3. 

High/Higher secondary 
schools 230.8 

191.6 

69.07 

72.95 

4. 

Colleges for general 
edncatlon 

494.6 

392.2 

57.56 

62.80 

' 5. 

CollMea for professio¬ 
nal education 

724-2 

. 483.7 

46.93 

51.15 

6. 

University departments 689.4 

616.5 

23,64 

21.36 


7. 


AU InstUutioM 


lU 


14L4 , 67.90 


Source : As in Table 2 
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of teachers employed in different types of institutions are given. As 
we move from lower to higher levels of education it is observed that 
growth rates are in descending order. The only exception to this is 
in the case of teachers employed in university departments. As a. re¬ 
sult of differential rates of grotvth, inter-level relationships between 
the wa^ rates of teachers employed in different institutions have under-■ 
gone changes and these can .be seen in Table 3. 

The annual wages of teachers employed in different types of in¬ 
stitutions have been expressed in terms of average salary paid to tea¬ 
chers in primary schools in 1950-51 and 1963-64. It may be noted 
that after 1963-64, on account of re-classiRcation of educational insti¬ 
tutions, a comparison of wage data by types of institutions with the 
base year figures is not possible. It is noted that the gap between 
the wages of the higher and lower levels of institutions have narrowed 
down. Despite faster up-grading of wages of teachers in lower levels 
of institutions, the average wages of primary, secondary, and univer¬ 
sity teachers were in the ratio of 1:1.9:6.2 as against the desired norm 
of 1:2:3 suggested by the Education Commission.** 

From fast increases in wages, the cost of teachers’ salaries in rela¬ 
tion to direct expenditure has gone up during the 14-year period under 
consideration. From cols, 4 and S, it is seen that teachers’ salaries 
in relation to direct expenditure increased in primary schools from 
80.2 per cent to 88.9 per cent; in middle schools from 75.8 per cent 
to 86.9 per cent; and-in high and higher secondary schools-from 69.1- 
per cent to 72.9 per cent during the period. This again shows how 
any increase or decrease in the average salary of teachers has a power¬ 
ful influence on the current institutional costs of education. 

Inter-Sectoral Comparisons. Data on the earnings of the work¬ 
ing force according to education, training and experience and sectors 
of employment are not available for India. The over- or under-pay¬ 
ment of wages of one group of workers in relation to workers with 
similar qualifications and experience employed in other sectors can¬ 
not be judged. Still, an attempt has been made' to analyse the ave¬ 
rage wages of teachers as a group, as compared with the wages of 


'^Report of the Education Commission, 1964-66 (Reprinted in 1970, p. 90). 
However..the Commissioa has not advanced any basis for suggesting this, 
norm for differential wage payments. 
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workers employed in agriculture, manufacturing, trade, services and 
all sectors put together. 

In Table 4 wage relatives of teachers in relatbn to wages of those 
employed in other sectors have been given. It is seen that duriiig 
1950-51 to 1965-66, the ratio of earnings of teachers in relation to 
agricultural workers have gone up from 1.63 to 2.43 and from 0.77 
to ,86 in relation to workers employed in the manufacturing industries 
and from 0.50 to 0.68 in trade and from 0.71 to 0.97 in relation to 
those engaged in services. In relation to all sectors, earnings of tea¬ 
chers were 16 per cent higher in 1950-51 and 58 per cent higher in 
1965-66, From the index numbers given in the table, it is clear 
that teachers have gained over time, both in terms of monetary wages 
and of wages at constant prices. It is clear from Rows, 6. 7, and 8 
that during the 16-ycar period, teacher wages have become more than 
double as against only 68 per cent increase in the consumer price 
index number and 29 per cent increase in implicit price index for the 
average earnings of workers employed in the entire economy. 

TABLE4 


Average Teacher Earnings tn Retatlon to Average Earnings In Major 
Economic Sectors, 1950-51,1955-56,1960-61 and 1965-66 


SMo. 

Ratio 

1950-51 

1955-56 

1960-61 

1965-66 


1 

2 

3 

4 

5 

1, 

Teacher/Agriculture 

1.63 

2,27 

Z16 

2.43 

2. 

/Manufacturing 

0,77 

0.79 

0.82 

0.86 

3. 

„ /Trade 

0.50 

0.57 

0.65 

0.68' 

4. 

„ /Services 

0.71 

0.83 

0.95 

0.97 

5. 

„ /All sectors 

1.16 

1.42 

1.47 

1.58 

6. 

All Teachers 

(1) Average earnings (Rs.) 

769 

919 

1217 

1694 


{If) Index number of 6 (i) 

100 

119 

158 

220 

7. 

Consumer price Index number 

100 

96 

124 

168 

8. 

Implicit price Index matiber for 
average earnings in 
(f) Services 

100 

96 

98 

106 


(it) Entire economy 

100 

88 

103 

, 129 


Source: AvitMO earnings per worker in agriculture, manugicturiiv, trade, 
services and all teeters are taken from Mukherjee and Chatterjee (1968, 
p. 301. Implicit price indicators and consumer price index numbw have 
been shifted to base 1950-51 from original indicators given m.^fukher-., 
jee and Cbatterjee (1968, p. 13). 
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From the analysis in the preceding paragraphs, it is reasonable 
to assume that wages paid to teachers represent opportunity cost of 
their time and effort put in the educational process. Similarly, pay¬ 
ments made for other factors in the current costs of education have 
been assumed to be equal to their opportunity costs. 

In Table 5 current costs of education at current prices have 
been given in cols. 2 to 6. while col. 7 gives the aggregate picture of 
current costs of education. In the absence of any reliable price indi¬ 
cator, the consumer price index number series has been chosen as a 
deflator for removing the effect of prices from the current costs of 
education and the increase in the current costs at 1960-61 prices can 
be seen in col. 9 of the table. It is observed that current costs 
(at current prices) have increased from Rs. 101 crorcs in 1950-51 to 
Rs. 539 crores in 1965-66 and at constant prices they have increased 
from Rs. 124.7 crores to Rs. 392 crores during the same period. 
In Table 6 structural changes in the current costs of education have 
been given according to the three Five Year Plans. It is seen that 
the share of the wages and salaries of teachers increased from 64.5 
per cent in the First Plan and 66.9 per cent in the Third Pian. Whiie 
the share of wages of non-teaching staff has marginaliy declined from 
26.1 per cent to 25.4 per cent during the same period. The relative 
position of supervision and inspection cost has remained constarit 
at around 2.7 per cent during the First and the Third Five Year Plans 
but showed a decline during the Second Five Year Plan to 2,5 per cent. 
The trend annual growth rates reveal that the individual input factors 
have increased at rates varying from 10 to 12 per cent. 


Capifal Costs 

The allocation of an item of expenditure between current and 
capitai costs is usually done on an arbitrary basis. For exampie,.a 
book purchased for the library is ciassifled as an item of capital cost. 
If it is purchased for use in the class by the student or a teacher it is 
classified as an item of current cost. The main components of capi¬ 
tal cost in the educational sector are in the form of investment in 
educational and hostel buildings, furniture and equipment. At present, 
no estimate of the stock of physical Capital in the education industry 
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is available. Iti order to find out the economic value o£ services ren¬ 
dered by buildings, furniture and equipment, the following steps are 
evolved: 

1. Estimaiioti of uiuiual scries of stock physical capital in educa¬ 
tion. 

2. Annual depreciation. 

3. .Annual interest latc. 

Each of these is discussed below: 

1, Growth in Stock. The published figures by the Ministry of 
Education in Hducation in India, Vol. II. give the non-recurring annual 
expenditure on education and hostel buildings, furniture, equipment, 
appliances, etc. No information is given about school b uilding s erect¬ 
ed through public support. Further, up to 1963-64, the break-up of 
non-recurring expenditure on buildings and equipment is grouped to¬ 
gether, and it is only for the year 1964-65 onwards that break-up of 
capital expenditure in terms of buildings and equipment is available. 
For example, in 1964-65, the non-recurring expenditure on equip¬ 
ment constituted 27.14 per cent of the total capital expenditure. For 
the university sector, non-recurring expenditure on buildings and equip¬ 
ment is published in Education in Universities in India. From Table 
7 (col. 4) it is observed that the university sector has been taking an 
increasing share from the total capitel formation in education. It has 
gone up from 26.6 per cent in 1952-53 to 50.2 per cent in 1965-66. 
For the period 1951-52 to 1965-66, the total gross capital formation 
in the university sector was of the order of Rs. 175.4 crores as against 
Rs. 294.3 crores in school education; the two were in the ratio of 
1:1.7. 

In order to estimate capital formation in education at constant 
prices a ‘weighted index of prices for general pucca construction’ was 
developed by using the weighting diagram used for input prices series 
by the C.S.O. for estimation of physical capital formation in India." 
The index number series is given in Col. 5 of the Table. The capital 
formation in the education sector at the constant prices of 1960-61 is 
given in col. 6 of Table 7. 

’■The weights for price indicators of different inputs ns given in CSO (1969, 
p. 24) are as follows; (i) cement, 15; ^i) iron and steel, 20; (iii) bricks 
and tiles, 10; (iv) logs and timber, 14; (v) glass, 2; (vi) lime, 2; (vii) elec- 
trical goods, Si and (viii) labour, 33. 
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The general trends in physical capital formation at current and 
1960-61 prices during the three Five Year Plans can be seen from 
the table. The total gross physical capital formation in the education 
sector during the three Five Year Plan.s was of the order of Rs. 479.5 
crores at current prices and Rs. 478.4 crores at 1960-61 prices. It is 
clear that the two estimates at current and constant prices are very 
close to each other and that the price movement during three Five 
Year Plans ha.s made a difference of Rs. I.l crores between the two 
sets of estimates. 

In cols. 6 and 7 of Table 8, capital cost per student place has 
been given by dividing the total gross capital formation during the 
periods (shown under cols. 4 and 5) by the net increase in the student 
places during the period. It is seen that the capital cost per student 
place at school stage was only of the order of Rs. 70.41 as against 
Rs. 1,565.6 per student place in the university sector. The two were 
in the ratio of 1:22. Tit is shows the qualitative differences between 
the provision of educational facilities for students at school stage and 
students in higher education. 

The capital stock in the education sector has been estimated under 
two assumptions: 

(a) The capital cost per student place given in Table 8 for 
the school stage was multiplied by total enrolment in 1950- 
51 to obtain the base year physical stock in the whole edu¬ 
cational system. To this the annual series of capital for¬ 
mation was added to arrive at growth in the total stock as 
shown in col. 11 of Table 7, This formed the lower 
estimate of the growth in physical capital formation, 

(b) The capital cost per student place for all education given 
in Table 8 was multiplied by the total enrolment in 1950- 
51 to arrive at the total stock of physical capital in the 
base year. The annual series of capital formation was add¬ 
ed to it to find that the growth in the gross stock of physical 
capital. This is shown in col. 12 of Table 7. This 
formed the upper limit of the growth in physical capital 
formation in education. The same procedure has been 
adopted for arriving at capital formation at constant prices 
of 1960-61 and shown in cols, 9 and 10 of Table 7. 
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In the final year (i.e., 1965-66), it is seen that the lower limit of 
' the physical capital stock at current prices in 1965-66 was 12.3 per cent 
less than the upper estimate of total phy.sical capital stock in that year. 
It may be noted that while aggregating various components of costs 
and analysing the implication of growth in social costs of education, 
only the upper limit of capital cost has been taken into account. It 
is believed that it will take care of the capital formation due to public 
support, particularly in rural areas for elementary education, which is 
not reported in the published figures of the Ministry of Education. 

Depreciation. Two sources for estimating the depreciation of’ 
the stock of physical capital have been examined. These are: 

(a) Depreciation rates as used by the National Income Division 
of the CSO. 

(b) Depreciation rate structure as adopted by the Income Tax 
authorities. 

The CSO assumed an average length of life for pucca buildings 
to be 60 years and for kucha buildings to be 40 years. In other words, 
the depreciation rate varied from 1.67 per cent to 2.5 per cent (CSO, 
1967, 63). On the other hand, the Income Tax authorities ‘deprecia¬ 
tion rates varied from 5 per cent with respect to second class build¬ 
ings of less substantial construction, to 15 per cent for furniture and 
fittings’, etc.” 

Keeping in view the broad items included in the physical capital 
in the education sector, a 4 per cent rate of depreciation is assumed 
for the purpose of our calculations. The constant method for work¬ 
ing out depreciation is appUed because of its simplicity, and with the 
assumption that it would not make any appreciable difference in the 
final calculations if they were worked out by using other methods 
mentioned earlier. 

Interest Rate. Kaushik (1969, 593) analysed the trends in struc¬ 
tural changes in interest rates during the last decade. For 1965-66, 
these varied as under: 

For industrial securities 6,96 per cent 

Scheduled Indian commercial 4.79 —do— 

Inter-bank call money rate 4.32 —do—• 

Bazaar bill rate 14.04 —do— 

"Government of India, Gazette of India Extraordinary, Part Il-Section S, 
No. 137, March 1962, pp. 634-S. Also see Appendix to the Income Tax Act 
oE 1961. 
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Keeping in view these rates the 6 per cent prevailing bank rate in 
1964-65 was adopted for computing national interest cost of capital 
used in educational sector. In short, a 10 per cent (4 per cent depre¬ 
ciation plus^ 6 per cent interest) rate of capital stock at current and 
constant prices in a given year was assumed to be the interest cost 
of capital employed in education.” The results are given in cols i 
4. 10 and 11 of the table. 


(Household) Private Cosr.s of Education 

Educational costs incurred by a household in educating a student 
are of following types: 

1. Tuition cost 

2. Non-tuition cost 

3. Income forgone 

Methods employed and trends in the growth in three components 
are given below. 

I. Tuition Costs. Tuition costs and other fees paid by the stu¬ 
dents are indicated in col. 2 and scholarships received by the students 
from the educational institutions are shown in the col, 3 of Table 9. 
In the col. 4 net tuition fees at current price is given. With the help 
of consumer price index numbers’ figures in col. 4 have been deflated 
0 arrive at net tuition costs at 1960-61 price and figures are given in 
col. 5 of Table 9. It is seen that net tuition fees at current prices 

1950-51 to Rs. 59.6 crores in 
1965-66, m financial burden of the households in supporting educa¬ 
tion of their children has decreased through the scholarships and fee 
concessions and other assistance from Rs. 3.4 crores in 1950-51 to Rs. 
38.4 crores in 1965-66, at the trend annual growth rate of 19.2 per 
cent. The ^oss volume of fee payments have increased from Rs. 
23^3 crores m 1950-51 to Rs. 97.9 crores in 1965-66, at the trend 
annual growth rate of 9.6 per cent. 

2. Non-Tuition Costs. Non-tuition costs incurred by the stu- 
dents (or by the ir parents) are on the items like transport, books and 
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TABLE 9 

Net Private Tuition Cost of Education, J9S0-51 to 1965-66 


(In crores of Rs.) 


S.No. 

Year 

Total 

Fee 

Payment 

Total 

Scholarships 

etc. 

Net Private 
Tuition Cost 
col. 2-col. 3 

iVe< Private 
Tiiition Cost 
at 1960-61 
prices 


1 

2 

3 

4 

5 

1. 

1950-51 

23.33 

3.44 

19.89 

24.56 

2. 

1951-52 

26.96 

3.70 

23.26 

27.69 

3. 

1952-53 

29.71 

4.54 

25.17 

30.33 

4. 

1953-54 

32.90 

5.65 

27.25 

32.06 

5. 

1954-55 

35,34 

6.79 

28.55 

35.69 

6. 

19S5-S6 

37.90 

8.22 

29.68 

38.55 

7. 

1956-57 

40.10 

9.07 

31.03 

36.08 

8. 

1957-58 

43.64 

10.56 

33.08 

36.16 

9. 

1958-59 

48.42 

12.88 

35.54 

37.41 

10, , 

1959-60 

52.70 

15.41 

37.29 

37.67 

11. 

1960-61 

59.03 

20.02 

39.01 

39.01 

12. 

1961-62 

65.61 

26.38 

39.23 

38.46 

13. 

1962-63 

73.77 

26.10 

47,67 

44.97 

14. 

1963-64 

82.36 

29.91 

52.45 

47.68 

15. 

1964-65 

88,56 

33.76 

54,80 

43.49 

16. 

1965-66 

97.93 

38.38 

59.55 

44.11 


Sources ; Ministry of Education, Education in India, VoL II (1950-51 to 196^65), 
and for 1965-66, figures have been compiled from original records. 


Coh 5 : Figures in col, 4 have been deflated with the help of consumer 
price index numbers. 

stationery, hostel charges, etc. An attempt has been made here to 
piece together information from sources of varying quality with res¬ 
pect to expenditure on books and stationery, consumed by students in 
school and higher stages of education. Some comments on the strength 
of sources of data and the methods employed for estimating non-tui¬ 
tion cost on books and stationery at school stage and higher educa¬ 
tional level are briefly given below. 

a. School Stage. In Table 10 cost of books and stationery for 
various stages of school education are given from the Report of the 



TABLE 10 

Estimates of Annual Non-Tuition Private Costs on Books and Stationery at School Stage Education. 1965 
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Lveragcperdass 10.70 129-61 I3 5.59 23-51 13.37 52.50 31.84 

: Cois. 2 and 3 compiled from ICeport of the Education Commission, 1964-66 (p. 205), and Cols- 5 to 8 from Sbab (1970, 
p- 70) and fra- ^ures in rows 4 and 5 under Col- 9-, see Beport of the Education Commission 1964-66. p. 216. 
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in Tables 10 and 11 by stages and types of education for 1960-61 
(also given in the first row of Table 12) and enrolment figures 
for corresponding levels of education, non-tuition costs of education 
have been estimated for three Five Year Plans and given in Table 
12 (col. 8). It may be noted that assumed expenditure rates for 
1960-61 at 1960-61 prices have been kept constant for all the 16 
years, due to lack of information about increase or decrease in real 
terms during the period under discussion. 

TABLE U 

Esifmated Annual Non^Tultlon Private Costs of Books am! Stationery 
for General and Projisslenal Higher Vacation, 19S0~6l 


S, Type Educational expenses Annual fees per Estimated 

No, by Delhi University student in esqi.on 

students in India books and 

1957-58 I P60-6I 19S4-6S1960-61 

No. of average 
students annual 
expenses 



1 

2 

3 

4 

5 

6 

7 

1. 

General higher 








education 

1107 

326.00 

361.86 

169.99 

134.90 

226.96 

2. 

Profbssional higher 
education, inclu¬ 
ding law and 
diploma courses 

183 

409.00 

454-40 

156.73 

124-39 

330.01 

3. 

All higher 








education 

1290 

338-40 

375.96 

214.94* 

170.59 

205.37 


*lacludes university departments also 

Sources : G)U. 2 and 3 ace compiled from Khusro (t967i p> 59). Figures in Col< 4 
are inflated by 11% increase in consumer price Index during 1957-58 to 
1960-61. Col. 6 i Figures in col. 5 have been deflated by 26% increase in 
consumer price index during 1960-61 to 1964-65. Col. 7; Col, 3-Col. 6 
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3. Income Forgone, Income forgone by students is an import¬ 
ant item of private and social costs of education. It lias been estimated 
by multiplying together following three factors; 

(a) Number of students in a given level of education above the 
age of 14 years. 

(b) Education specific working force participation rates. 

(c) Wage rales of workers of comparable age and ability. 

Estimation procedure about each clement is discussed in the sub¬ 
sequent paragraphs. 

Before we proceed to actual calculation, it may be pointed out 
that enrolment figures, given in onicial documents have certain ele¬ 
ment of upward bias. For example, in 1961 the Ministry of Edu¬ 
cation (Education in Jiuliti, Vol. JI) claimed that the size of educa¬ 
tional system in India was of the order of 47.96 million as against 
41.41 million revealed by Census operations in 1961. Thus, there was 
a deficit of 6.55 million students tetween two sources of data,” No 
doubt, some of the dilTercncc between two sets of figures could be 
explained due to the dilTercncc in the definition of students because 
Ministry of Education included part-time students in addition to full¬ 
time students. But, there seems reason to believe that enrolment 
figures are exaggerated due to the overenthusiasm of educational 
administrators and institutional heads with respect to their perform¬ 
ance of ‘enrolment drives’ in their respective areas. From Table 13, 
the growth in enrolment in different levels of education may be noted. 
The higher stages have expanded faster than lower stages of educa¬ 
tion, This may be due to the more rapid increase in the number 
of students going for higher education after leaving school education. 
There are also structural changes in enrolment figures between 1950- 
51 and 1965-66 as can be seen from the cols. 4 and 5. The shifting 
enrolment from lower to higher stages of education is in line with 
the changes in allocation of expenditure on education as noted ear¬ 
lier. In short, it is seen llrat educational system has increased from 
25.5 million in 1950-51 to 70.56 million in 1965-66. 

“Registrar General of bidia, Cejum of India, 1961, Vol. I, and Ministry of 
Education, Education in India, Vol. IT, ]900.61. The bogii.s enrolment 
problem wa.s ofiidally recognised by the Government of India in Progress 
of Education in India, 1917-22, Vol, I. (1924, p. 104). In fact, the AgroSco- 
nomic Researclt Centre Study (1967) hits analysed the extent of the upward 
bias in the primary stage of education by States for 1961. 
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TABLE 13 


Trend Growth Rotes in Enrolment by Types of Institutions in India, 
1950-51 and ms-66 


S.bfo. Institutions 

Enrolment 
(in millions) 

Percentage 

Distribution 

Trend 

Annual 

Growth 

Rate 


1950-51 

1965-66 

1950-51 

1965-66 


1 

2 

3 

4 

5 

6 

1. 

Primary 

18.32 

37.43 

71.7 

53.0 

4.75 

2. 

Middle 

2.07 

16.72 

8.1 

23.7 

17.68 

3. 

High/Hr. Secondary 

3.16 

12.39 

12.4 

17.6 

9.ei 

4. 

All school education 
(including vocational, 
technical and other 
schools) 

25.14 

68.59 

98.4 

97.2 

7.37 

3. 

Colleges for general 
education 

0.3t 

1.12 

1.3 

1.6 

7.95 

6. 

Colleges for professional 
and technical education 

0.06 

0.71 

0.2 

1.0 

12.41 

7. 

Higher education 
(Including university 
departments) 

0.40 

1.96 

1.6 

2.8 

9.98 

8. 

All levels (school and 
higher education) 

25.54 

70.56 

100.0 

100.0 

8.40 


Sources : Education In India, Vol. II (1950-51 to 1964-65). _ For l%5-66, pro- 
visioDitl figures have been compiled fromthe Ministry of Education. 


In Table 14 enrolment figures have been given under school stage 
and higher education. In school education enrolment has been classi¬ 
fied into two age-groups, namely, students below 14 and those above 
14. Keeping in view the Constitutional Directive of Article 45 for 
free and compulsory education and the incapacity of children to parti¬ 
cipate actively in the world of work no opportunity cost of their time 
has been assumed. Therefore, we are left with the students who are 
over 14 years of age, either in school stage education or in higher educa¬ 
tion. 

The next problem was to choose relevant participation rates for 
.students, of Table 14 shown in cols. 3 and 4. These have been 
taken from the NSS reports and given in Table 15. 
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TABLE 15 

Urban-Rural Participation Rates, J9S8-59 


5. No. 

Educational 

Level 

Urban 

Rural ^ 

'Rates Assumed for 
' the Present Study 


1 

, 2 

3 

4 

1. 

, Below matric 

36.15 

46.27 ■ 

43.36* 

2. 

Above matric 

63.34 

71.25 

63.34** 


*Wcighted average of rural aad utbao participation rates has beep given 
here- Th^ weights chosen for urban and rural participation rates were pro¬ 
portions of school stage enrolment located in rural and urban areas in 1964- 
63, as given in Education In India, Vol. II (1964-65). Proportion of rural en¬ 
rolment in 1964-65*=71.2 pet cent. 

**Utban participation rate. i 

Source : Cols. 2 and 3 ; NSS Report Nos. 87 and 88 (Fourteenth Round). 

In col. 4 it is seen that urban and rural participation rates for 
workers, below matric have been weighted With the enrolment pro¬ 
portion from urban and rural areas in 1964-65. f^or thd students in 
higher education the urban participation rate has been;assumed to 
hold good. The participation rates given in col. 4 relate: to the year 
1958-59 which falls within the middle of the period 1950-56, .covered 
in the study. ; 

Third problem related to choice of appropriate wage rates for the 
enrolment at school stage and higher levels of education. As noted 
from Table l5, 71.2 per cent of the students in school, stage edu¬ 
cation were reading in schools located in rural areas and wage rates 
of agricultural workers have been assumed for the students whd have 
completed at least 14 years of age (Col. 3 in Table 14). Tor stu¬ 
dents in higher educational levels (col. 4 of Table 14)' Wage rates 
of workers in manufacturing industries have been assumed. The 
wage rates, .along with implicit price index .numbers, given in cols. 
5 to 8 of the table have been taken from the jstudy 'by Miikherjee and 
Chatterjee (^968, 30). i ' 

‘ By multiplying the enrolment ^gures gi'i^n in' cols. 3 add. 4 of 
Table 14 education specific working force participation rates feiven in 
col. 4 of Table 15 and wage charts given ini cols. 5 and 7 of Table 
14, the income forgone at current,prices .bjf the students has been 
estimated and given in col. 11 of the Tabled 14. 'With the help of 
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price clellatorii, income forgone at 1960-61 prices has been estimated 
and given in col. 12 of Table 14. It is observed that the income for¬ 
gone at current prices has increased from Rs. 115.6 crores in 1950-51 
to Rs, 949.1 crorcs in 1965-66. At 1960-61 prices the income forgone 
has increased from Rs. 123.3 crores to Rs. 700.7 crores during the 
.same pteriod. 


Major. Trends 

In the end let us analyse the major trends revealed by the 
estimated private and social costs of education during three Five Year 
Plans. These are analysed under the following heads: 

1. Private costs of cducatton 

2. .Social costs of education 

.S. Growth in social cost per student year 

-1. Suciai costs of education and macro*econoinic aggregates, 

Private Costs of Education. Costs of education directly financ¬ 
ed by the household in educating the children are given in Table 16 
at current and 1960-61 prices. Total private costs at current prices 
have risen from 173.4 crores in 1950-51 to Rs. 1,254.6 crores in 1965- 
66, a little over seven-fold increase during the 16 years' period. At the 
1960-61 prices, these costs have risen from Rs. 194.7 crores in the base 
year to Rs. 927.1 crores in the final year, 4.8 times increase during 
the period under review. Difference between two sets of- figures is 
due to increase in price level during the period. 

Structural changes in the private costs between the base and the 
final year is given in Table 17. 

Income forgone formed 66.7 per cent of the total private costs 
at the current prices in the base year and rose to 75.7 per cent in the 
final year. The share of net tuition cost was 11.5 per cent in the 
base year and declined to 4.8 per cent in the final year. Similarly, 
non-tuition cost has declined from 21.9 per cent to 19.6 per cent dur¬ 
ing the same period. On the other hand, there has been an upward 
increase in the share of opporutnity costs (income forgone). This 
implies that student contribution in terms of their own time and effort 
is becoming more and more prominent in the private costs of educa¬ 
tion. It is therefore clear that income forgone, ignored so far in the 

m 
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TABLE 17 

Structural Changes In Private Costs of Education, 1950-51 and 1965-66 

(Amount in crores of 11*.) 


S.No. 

Item 

1950-51 

1965-66 

Amount 

0/ 

/o 

Amount 

% 


1 

2 

3 

4 

5 

1. 

Net tuition cost 

19-89 

11-47 

59.55 

4.75 

2. 

Non-tuition cost 

37.94 

21-88 

245-98 

19-61 

3. 

Income forgone 

115.56 

66-6S 

949-07 

75-64 

4. 

Total 

173.39 


1254.60 

100-00 


Source ; As in Table 16, cols. 2 to S 


cost analysis of education, is an important resource used up in the 
production of human capital. 

Social Costs of Education. In Table 18 various elements of so¬ 
cial costs of education have been put together at current and 1960-61 
prices- It. may be noted here that private costs as a part of social 
costs shown in the table include all items except transfer payments 
(net fee payments) and under capital costs rental value of only upper 
estimate of the total stock of physical capital employed in education 
is shown., 

It is seen that social costs at current prices have increased from 
Rs, 281.7 crores in 1950-51 to Rs. 1790.5 crores in the final year, and 
at 1960-61 prices they have increased from Rs. 321.9 crores to Rs. 
1,350 crores during the same period. It is seen that educational ex¬ 
penditure in 1965-66 as shown in the records of the Ministry of Edu¬ 
cation was- only Rs. 622 crores as against the total social cost of 
Rs. 1,799 crores, as estimated in the present investigation. Thus, it is 
clear that about two-thirds of the total educational costs are not re¬ 
ported in the expenditure statistics published by the Ministry of Edu¬ 
cation {Education in India, Vol. 11). 

In Table 19 structural changes of social costs during the base 
year. Plan periods and final year are given. It is seen that current 
costs formed 38.3 per cent in the First Plan and only 29.4 per cent 
in the Third Plan. The share of capital costs has gone down from 
8.9 per cent to 4.6 per cent during the same period. Non-tUition costs 
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TABLE 19 

Growth in Social Cost of Education at Current and 1960-61 Prices 
1950-51 to 1965-66 


(in crorcs of R\ipees) 


S.No. 

Year! 

Plan 

At Current Prices 

Social Cost 

Col. 71 

' 

Institutional 

Cost 

Current Capi- 
cosi ial 

cost 

Private 

Cost 

Non- Income 
tut- forgone 
tion 
cost 

Current 

prices 

1960- 

1961 

prices 

Col. 6 


1 

2 3 

4 5 

6 

7 

8 


1950-51 


1- Amount 101.00 

27.20 

37.94 

115.56 

281.70 

321.93 


2. Percent 

35.85 

9.66 

13.47 

41.02 

100.00 


114.3 

First Plan 








3. Amount 

663.72 

153.79 

231.56 

682-79 

1731'86 

2062.20 


4. Per. cent 

5< Annual geo¬ 

38.32 

8.88 

13.37 

39.43 

100.00 


119.1 

metric growth 
rate 

.62 

4.45 

6-52 

7.35 

7.94 



Second Plan 








6. Amount 1126.8S 

211.50 

433.04 

1576.87 

3348.26 

3499.15 


7. Per oent 

8> Annual geo¬ 

33.65 

6.32 

12.93 

47.10 

100.00 


104.5 

metric growth 
rate 

11.68 

7.91 

16.30 

23.00 

16.85 



Third Plan 








9- Amount , 2071.69 

323.97 

899.75 

3757.86 

7053.27 

6013.26 


10. Percent 

11. Annual geo¬ 

29.37 

4.59 

12.76 

53.28 

100.00 


85.0 

metric growth 
rate 

13.40 

8.70 

17.30 

15.60 

14.90 



1965-66 








12. Amount ^ S29.27 

75.15 

245.98 

949.07 

1799.47 

1349.98 


13. Percent 

29.41 

‘ 4.18 

13.67 

52.74 

100.00 


75.0 


Source ; As in Table 18 ■ 
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have remained almost stable during all the three plans. The income 
forgone has gone up in relative terms from 39.4 per cent in the First 
Plan to 53.3 per cent in the Third Plan. It is also noted that pri¬ 
vate costs constituted 52.8 per cent in the First Plan and 66.0 per cent 
in the Third Plan. It is, therefore, clear that private participation has 
gone up during the three Five Year Plans. This trend is opposite to 
what was noted earlier (Pandit, 1971). On the basis of expenditure 
figures, as published by the Ministry of Education, once again we em¬ 
phasise how important the analysis of costs of education is as against 
the analysis based on 'expenditure figures'. 

Cost per Student Year. In Table 20 cost per student year has 
been given both at current and constant prices. While working out 
cost per student year, social costs in a given year have been divided by 
total enrolment. On an average, the cost per student year has incre¬ 
ased by 5.75 per .cent at current prices and 2.83% at 1960-61 prices. 
Thus the difference between the two growth rates (i.e.. about 2.92 per 
cent) has been attributed to the upward rise in price. It is disturb¬ 
ing to note that capitai cost per student year has remained constant 
during all the years. This implies that quality input in educational 
process per student has not improved during the three plans. 

(iv) Social Costs and Macro Economic Aggregates. In the end, 
it is appropriate to relate the total social costs of education with 
macro-economic aj^regates like total resource of the economy, national 
consumption expenditure and gross domestic physical capital forma¬ 
tion. In order to keep comparisons in line with national income 
accounting procedures, it is seen from Table 21 that relationships 
have also been given after making necessary adjustments for income 
forgone by the students. 

The following are the main trends observed from the relationships 
given in Table 21. 

1, Out of total resources of the economy at current prices 
the share of education increased from 1.7 per cent in the 
base year to 3.5 per cent in the final year. A similar trend 
is observed when the relationship is worked out on the 
basis of the constant prices of 1960-61. In other words, 
education has been taking an increasing share of the total 
resources of the economy. 

1 When income forgone (opportunity cost of students’ time) 
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TABLE 21 

StfcM Costs of EdueottoH ond Metro Economic Aggregotes at Current and 

1960-61 Prices 


S‘ No, Item 


1 


1. Total resources of the 

economy at 

!• current prices 

ii. 1960-61 prices 

2. National consumption 
expenditure at 

i- current prices 
ii. 1960-61 prices 

3. Gross domestic capital 

farmatloH at 

i. current prices 
li. 1960-61 prices 

4i Resources cost {exclu¬ 

ding Income forgane'l 
of education at 
J. current prices 

ii. 1960-61 prices 

5. Resources cost (Inclu¬ 

ding Income forgone! of 
education at 

i. current prices 
il. 1960-61 prices 

6. (a) Ratio elasticities of 

resources cost {raw 4) 
In relation to total 
resources (row J) at 

j. current prices 
ii. 1960-61 prices 

(b) Resources cost {row 5) 
In relation to total 
resources {raw I) ad^^ 
Justed for income for¬ 
gone at 

}. current pricM 
ii. 1960-61 prices 

(c) Resources cost {row 4) 
in relation to consump¬ 
tion expendUureirow 2) 
at 

i. currMt prices 
iL 1960-61 prices 


(Amount in crores of Rs-) 
J9SO-SJ 1955^56 1960-61 1965-66 

2 3 4 6 


9571 

10,435 

(9687) 

(10,599) 

9359 

11,501 

(9482) 

(11,709) 

8333 

8,614 

7749 

9.180 

952 

1,405 

1243 

1,721 

166.14 

247.74 

198,67 

314.20 

281.70 

412.19 

321.93 

522.55 


1.74 2.37 

2.12 2.73 


2.91 3.89 

3.40 4.46 


15,545 

(15.993) 

15,545 

(16,003) 

24,622 

(25,571) 

18,261 

(18,962) 

12.388 

12,338 

19.055 

13,689 

2.401 

2.401 

4,269 

3,450 

441.84 

444.59 

850-40 

649-24 

899.81 

902.56 

1799.47 

1349.98 

2.84 

2.86 

3.45 

3.56 

5.63 

5.64 

7.04 

7.38 


1.99 2.88 

2.56 3.42 


4.46 

4.74 


3 , 5 '^ 

3.60 
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TABLE 21 (Cowrf.) 


1 2 


(d) Resources cost of edu¬ 
cation (.row 4) and 
physical capita! forma- 
tion (row 5) tn relation 
to total resources of the 
economy (row 1) at 

i. current prices 11.68 

ij. 1960-61 prices 13.41 

(e) Resources east of educa¬ 
tion (row 3) and physi¬ 
cal capital formation 
(row 3) in relation to 
total resources (row 1) adju¬ 
sted for income forgone at 

i. current prices 12.74 

ii. 1960-61 prices 16.S0 


3 4 5 


15.84 18.29 20.79 

17.69 18.31 22.44 


17.14 20.64 23.73 

19.16 20.65 25.31 


Notes 

(i) Total resources- Gross Domestic Product (GDP) at market prices-t- 
Net Capital Inflow. 

(ii) Consumption expenditu reeGDP at market prices—gross capital for¬ 
mation -1-import of goods and services -export of goods and services 

(iii) Figures in brackets in row I include income forgone by students 
Sources 

(i) GDP series at market prices at current prices has been taken from 
annuai publications of the CSOon national product GDP series at 

. 1960-61 prices have been arrived by applying the price trend implicit in 

GNP at current and 1960-61 prices given in Lai (1970). 

(ii) Net Capital Inflow series at current prices have been adopted from 
the CSO (1967-68) 

(iii) Capital formation scries at current prices have been adopted from Lai 
(1970), and at 1960-61 prices from the CSO tl969> andTiwari (1968). 

Rows 4 and 3 : As in Table 17 


Is included in the total resources and in total costs of edu¬ 
cation. the proportion of total resources devoted to educa¬ 
tion increa.sed from 2.9 per cent in the base year to 7.0 
per cent In the final year. This shows the importance of 
the Inclusion of income forgone as an item of cost and 
gives the real picture of the total resources allocated to 
education. 

3. If education is treated as consumption expenditure even 
then the Indian society as a whole has shown preference 
to education as compared to other forms of consumption. 
It is clear that the share of consumption expenditure devot¬ 
ed to education increased from 2.0 per cent in the base 
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year to 4.5 per cent in the final year. This relationship 
docs; not take into account the income forgone by the stu¬ 
dent 

4. Finally, the combined investment in education and physi¬ 
cal capital formation has been put in relation to the total 
resources of the economy. The share of total investment 
has increased from 11.7 per cent in the base year to 20.8 
per cent in the final year. Again, these ratios do not 
include income forgone by the students. It is dear from 
the upward increase in the proportion of resources allocat¬ 
ed to investment that India has been stepping up invest¬ 
ment effort.s both in physical and human capital at an in¬ 
creasing rale, TTie picture is more encouraging when 
ratios adjusted for income forgone are seen. The invest¬ 
ment ratio increased from 12,7 per cent in the beginning 
to 23 per cent in 1965-66. 

REFERENCES 

Agro-Economk Centre. Pritnnry lAucalion in India'. Paiticipation and 
Waslagr. Delhi, 1967. 

Arrow, K. ''Criteria for .Social Investment", Readings in Ihe Economics 
of F.dutalion, Unesco, 1968. 

Becker, G.S. Human Capital: A Theorelical and Empirical Analysis with 
Special lirference to Education, NBER, 1964. 

Blaug. M. A Cost-Benefit Approach to Education Planning in Develop¬ 
ing <k)untries, IBRD, 1967 (Mimeographed). 

Bowman, M.J. "The Costing of Human Resources Development", Econo¬ 
mics of Education, (Eds.) E.A.G. Robimon and J. Vaizey, 1966. 

Bowman. M.J. "Human Capital: Concept and Measures", Readings in 
the Economics of Education, Unesco, 1968. 

Central .Statistical Organisation, Department of Statistics, Govt of India: 
(a) kstimaies of National Pfoducl, 1960-61 toJ967-68 (1969); (b) 
EMimates of Capital Formation in India, 1960-66 (1969); (c) Bro- 
chuf^ o-n Hevised Sifies of Nalidnctl Product for 1960^61' ic 1964‘ 
69, 1967. 

Coombs, H.P. The World Educational Ciisis: A Systems Analysis. Lon¬ 
don: Oxford University Press, 1968, 

Correa, H. Economics of Human Resources, Amsterdam:. North Holland 
Publishing Co., 1963. ■ - ‘ ' ' 


155 



JNDIAN BDP^PATIONAL REVIEW 

Volume 7, Number 2, July 1972 


Dudley, S. and Jolly, R. "The Treatmeait of Education in National Ac¬ 
counting”, Review of Income and Wealth, 1967-()fi. 

Edding, F, Methods of Analysing Educational Outlays, ITiiesco, 196(). 

Government of India, Indian Univetsilies Commission Repot I, Delhi, 
1948-49. 

Government of India, Ministry of Labour and Employment, Report of the 
National Commission on Labour, 1969. 

Government of India, Ministry of Education, Manual of Educational 
Statistics (First Edition), 1964. 

Houthakker, H.S. "Education and Income", Review of Economics and 
Slattslia, February 1959. 

Kaushik, .S.K,. "The Structuie of Intcicst Kates in India", Atlha Vijnana. 
11, 4, 1969. 

Kothari. V.N. "Factor dost of Education in Indi.i," Indian Economic 
Journal, April-June, 1966. 

Machlup, F. The Production and DishtbuUon of Knowledge in the United 
States, Princeton University. 1962. 

Mathur, G. Education and the Economy in Milieu, Hyderabad: Osma- 
nia University, 1968. 

Men'ott, S. "The Rate of Return to Education: A Critique”, Oxford Eco¬ 
nomic Papers (New Seiies), November 1966, 18, 5. 

Merrett, S. "Student Finance in Higher Education”, Indian Economic 
Journal, June 1987. 

Minhas, B.S. An International Comparison of Factor Costs and Factor 
Use. Amsterdam: North-Holland, 1968. 

Mukherjee, M. National Income of India'. Trends and Structure, 
Culcutta: .Statistical Publishing .Society, 1969. 

Mukherjee, M. and Chatterjee, G.S. Post-Independence Growth of the 
Indian Economy in tlie Light of National Income Statistics (Mimeo 
griiphcd). Calcutta; Indian .Statistical Institute, 1968. 

Myrdal, G. Asian Drama, London: Tlie Penguin Press, III, 1968. 

OECD, Budgeting, Programming, Analysis and Cast Effectiveness in Educa¬ 
tional Planning, 1968. 

Ovens 1). "Investment in Human Capital in the Fourth Indian Plan.” 
In Paul Streeten and Michael Lipion (Ed,s.). The Crisis of Indian 
Planning'. Economic Policy in the IVdO's. London: Royal Insti- 
tuG of International Affains. 

Fanchamukhi, P.R. "Notes on Educational Capital in India”, Indian Eco¬ 
nomic Journal, January-March 1966, 12, 3. 

Pandit, H.N. "Economic Approacites to Investment: Decision-making in 
Education," Ind. Educl. Rev., January 1970, 5, 1, 1-34, 



COST ANALYSIS OF 

education in INDU 


t ijtrM RI "The Social Accounting o[ Education, 
FBacock. A a»w» .M' 

*«#•» ‘■•.I v^rttmtitiii Uy Kducition i Jrhit ® 
s**. T.W. ‘•‘P''*' '7 ; ni apUar. Vlm.r, i»lr !>«'■, 
SchultL TAV. "liive-imeni in numai y 

1<161. 51. ^iucnlion. New York: Columbia Uni- 

c.4iiili> TW. Emiomit Mlue o; e.aucmiu 

Tiwari .Stl- » ol hcmmmc CMh m 

ciintal StatUtical Organ.iatio... ISGb. 

u„»» ^X'“'»■»«»«' 

Vaiiey. I a<«‘ of Educational Planning. Paris, 1967. 

Inicntaiioiial insiuuw M„man Capital", Journtl 

Weiibted. B.A., “SJppteS)! October 196S, fart II, 6. 

irutitute of 1956. 


* P/iiicniioH if^ D0p^^* 

Hji. TmdU te »f« 

of Blucotlom l__ iwK ", 

National InMim of Education, wo 


m 



Some Economic Aspects of 
Preprimary Education 


Ramesh Chandra 


The author stresses the importance of in^ 
vestment in preschool education and outlines an 
economic analysis of preprimary education in 
India. 


The object of this paper is to outline an economic analysis of the 
preprimary education in India. The application of principles of eco¬ 
nomics in education has so far remained a virgin area and people 
have paid scant attention to it. In recent years some prominent eco- 
nomists like Prof. T.W. Schultz, Gary S, Becker, John Vaizey and in 
India Prof. V.K.R.V. Rao. Dr. A.K. Sen, Dr. A.M. Nallagounden, 
etc., have started taking lively interest in the field of economics of edu¬ 
cation But these economists loo haye not, unfortunately, taken pre- 
school education as a point of their main discussion. It appears that 
education in terms of economics was not liked a few decades back as 
rrc A ^ ‘ (Professor of Economics, University of Chicago, 

..A.) remarks “...an essay on the economic value of education 
will seem presumptuous to many school people and to some econom- 
jsts. Those who value schooling highly, which includes most of those 
who are a part of the educational establishment, are likely to look 
upon an effort such as this as an intrusion which can only debase 
the cultural purposes of education. In their view education lies be- 

This paper’is an enlarged and revised version of a paper presented by 
me aumpf at the International Education Year Seminar on Elementary 
Education, he d from. 9 to I L November 1970 at Vigyan Bhavan, New DelHf. 
The author alone is resonsible for the views expressed in this paper. 
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yond the economic calculusIn the same way, a modern edu¬ 
cationist and social reformer Lala Lajpat Rai wrote. “In season and 
out of season we have been told that knowledge should not be sought 
for and judged by its money value... .To me it seems that this whole 
idea is the result of defective thinking.'”' He advocated the econo¬ 
mic value of education and stressed that education besides many angles 
should also be looked from economic viewpoint. Consequently both 
economists and educationists “.. .long mutually mysterious and at times 
even hostile to one another—have lately embarked on the joint ven¬ 
ture of discovering new insights into the economic aspects of educa¬ 
tion. external and internal. The progress they have made—though 
still limited—is suflicicnt to bring us together today.”" And this is 
surely a significant development in the field of eji|3j:ation. 

Preschool Education as an Investment in the Child 

The child as we know is the part of ‘human wealth’. Human 
wealth can be increased by investing in. man at different periods of life. 
“It is a simple truth that people invest in themselves and this invest¬ 
ment can augment the amount of human wealth.” Among the differ¬ 
ent investments which a man makes in himself, education appears to 
be the most important of all the stages of his life. This form of in¬ 
vestment has many advantages but unfortunately it has not been well 
recognized. The traditional belief was that "...national wealth is 
almost wholly restricted to the non-human components, that is, to re¬ 
producible physical capital and land. The study of human wealth is 
everywhere neglected notwithstanding its importance and notwith¬ 
standing the fact that people all about us are investing in themselves.”* 

Sdiiilti'., "Education as Inve.stment in People", Education and the 
Development of Nations, J.W. Hanson and C.S, Brembeck (Eds.), New 
York: Holt, Rinehart and Winstoni 1966, p. 127. 

"Lajpat Rai, The Problems of National Education in India, New Delhi: 
Publicaiion^, Division, Ministry of Information and Broadcasting, Govt, of 
India. 1966, p. 94, - . . 

"Address given by Phillip H. Coombs at the opening session of the Policy 
Conference on Economic Growth and Investment in Education held at 
Washington from 16 to 20 October 1961, published by OECD, Dec. 1965; 
p. 25. 

‘T.W. Scbulu. "Investment in Man: An Economist's view". In Readings 
in the Economics of Education, Unesco, Paris, 1968, p. 69. 
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Why we are so much reluctant in accepting education as an ‘invest 
ment’ is not due to the weakness of the concept but because we “can¬ 
not easily nse above our values and beliefs." The concept of human 
capital which has now been used in economics is quite different from 
material capital and is an explanation that economic development is 
not possible only by investing in traditional factors of economic growth. 
So far".., most of the economic literature on development continues 
to be based on the notion that physical investment is the engine of 
development, there are today an increasing number of economists 
who denounce that view and who regard development, particularly in 
underdeveloped countries, as primarily an educational process,"* 

The investment of preschool education in a child is meant to 
develop him after a certain age as a ‘productive social human being’ 
and thus to increase the human wealth. On this ground, it may be 
called as long-term investment. Education, by and large, is a long¬ 
term investment but preschool education is still more so in the sense 
that its returns arc recognised late in life. Even then it forms the 
basis of future investment. “For a large segment of our population 
the ability to succeed in the early years of school is so crucial that it 
determines in essence what the person is going to be. It determines 
whether he is going to be a normally productive self-determining per¬ 
son,... If we can’t provide nunsery school, the means by which a 
child can go on and become an effective learner, then we have missed 
the boat.’” 

Therefore, child education should not be treated as a tool 
for increasing production, but the only way of producing a fully deve¬ 
loped human being. When we say that preschool education is an in¬ 
vestment, our emphasis is that this education, besides many other things, 
also helps the child to emerge as a productive human bemg in the 
years to come. Preschool education which imparts many good 
habits and skills is also important from the investment point of view, 
“Imagine how much lower our productivity would be if we were not 
to transmit to children by means of education tlic innumerable habits, 


‘Gunnar Myrdal. /istati Drama: Art Inquiry into the Poverty of Nations, 
Vol, III, London, Allen Lane, The Penguin Press, 1968, p. 1542-43. 
•Quoted in Seymour L. Wolfbein, Education and Training for Full Employ¬ 
ment, Columbia University Press, New York, 1967, pp. 79-80. 


160 



SOME ECONOMIC ASPECTS 
OF PRBPRIMARY EDUCATION 


skills, values and customs on which our civilization rests and which 
we take for granted.’" 

Preschool education is necessary for human resource develop¬ 
ment which in the end helps in economic growth. The, “butnan re¬ 
sources are developed in many ways” and education is one of them. 
Education in relation to human resources is a 'continuous pro¬ 
cess’ and starts from the first level of education to higher education 
and other programmes like ‘on the job training’, etc. Thus the founda¬ 
tion of human resource development in the context of education starts 
from preprimary education. At this stage the child’s emotions are to 
be channelised in a proper way and set in the right direction. The job at 
this crucial point is a very difficult one but at the same time very-im¬ 
portant for society. N-S. Light remarks: “Certainly the emotional 
development of the child is of the greatest importance to him and to 
society, and yet, educationally, little is known about it and still less 
is done about it.’’* 

Th« Economic Factor in Child Development . * ■ > -,. - i ' 

Just as emotional factors are little known to the educationists, 
economic factors in the child development are still less known to eco¬ 
nomists. A symposium on child development observed: ..the eco- 
nomic status can affect personality development directly and indirectly. 
Directly, it introduces physical facilities.,. Indirectly.' it may‘influ¬ 
ence by affecting the parent personalities.. .different'social and eco’- 
nomic backgrounds bring the child into contact with different 'schoblsl 
different types of neighbours, etc., all of which affect personalitj^ deve¬ 
lopment’*' ' 

Economists have paid little attention in solving the immediate eco^ 
nomic problems relating to children. The truth is that the child in the 
eyes of economists is a dependent unit and hence deserves no indep^; 

, I ' ‘ I I 

’Ernm Van Den Haag, Education As An Industry, Augustus M.“JteUsy, 

New York, 1956, p. 22. - . — 

•Nelson B. Henry (Ed.), The Forty-sixth Year Book of NSSE, PL liji 
imi). Early Child Education, University -of Chicago Press, lllinoUj 
1956, p, s. ' ' - 

’E.G. Parameswaran, Environmental Influence on Child Develo'mcnt. Tn 
Child Developmenii A Symopstwn, NCERT, 'New Delhi.' 1964, p. ‘242. 
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dent thinking. Various commissions and committees of economists 
are busy in raising the economic development of our country in which 
their attention is mostly drawn to the problems of adult population. 
Hardly any economist is devoting his attention to the problems of edu- 
caion, food, living conditions, etc., of children which constitute a signi¬ 
ficant proportion of total population and more so in economically back¬ 
ward countries like ours.“ This is really a grave economic problem 
and needs immediate attention. It is suggested that the welfare of the 
child should not be linked with the welfare of parents; in other words, 
it would be wrong thinking that improvement in the economic lot 
of parents would necessarily bring improvement in solving the econo¬ 
mic problems of children. The time has come when parent and child 
should be treated as independent units, and their economic problems 
shduld also be treated independently. This thinking would pave the 
ground for sufficient allocation of resources to the needs of child¬ 
ren from the exchequer of the government. It is desirable to break 
the existing traditional line of allocation of resources for the purpose 
of preparing the child from early days as a developed human being 
who may able to contribute to economic growth. 


Returns on Preprimary Education 

At the very outset it may be pointed out that economists give too 
much emphasis to measuring the returns on education. Such a num¬ 
erical analysis at every point in the educational structure and at every 
stage of education is neither possible nor desirable. The unlimited 
jargon of numerical analysis even in subjects like education is the 
product of a few modern economists who often do harm to the dis¬ 
cipline. Jagdish Bhagwati, an eminent Indian economist, writes: “It 
has even currently become fashionable to compute measures of the 
‘rate of return’ on ‘investment’ in education. These measures, how- 
ver, are based on inadequate theories which overlook many import- 

’’"While making a comparative study of the age cohorts of th.e population 
of a large number of countries, it was found that the proportion of young 
population in the less developed countries is more predominant." Sefr: 
The Ageing Population and its Economic and Social Implications, United 
Nations, Department of Economic and Social Affairs, New York, 1956. 
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ant effects of education. Nor do they distinguish between different 
types of education. This latter deficiency is quite serious and, if 
carried over to the field of educational planning, will produce disastr¬ 
ous results.”" Earlier economists, also. like Alfred Marshall wrote: 
"The wisdom of expending public and private funds on education is 
not to be measured by its direct fruits alone. It will be profitable as 
a mere investment to give masses of the people much greater opport¬ 
unity than they can generally avail themselves. And the economic 
value of one great industrial genius is sufficient to cover the educa¬ 
tional expenses of a whole town....” 

The returns on preprimary education, "important, though fre¬ 
quently intangible” accrue to the child and the society and are gene¬ 
rally difficult to measure in economic terms. Hence, we can say the 
returns on preschool education have the distinct feature that they are 
by and large non>measurable. From this it may not be concluded that 
preschool education is not useful from the economic viewpoint, First¬ 
ly, this education is the initial step towards the preparation for life 
and makes the child accustomed to continue his further schooling. 
Like any other industry which requires some essential investment be¬ 
fore starting the actual production, education industry also behaves 
in the same manner and needs this investment. At the most, the 
immediate returns if we want to explain would be "the enjoyment de¬ 
rived by the students from the process of education.” Secondly, its 
returns are more visible in the latter part of life and in the latter 
stages of education like primary, secondary and higher education. 
As observed by Mrs. Muralidharan*. "To get the maximum return from' 
the investment in primary and secondary education it is imperative that 
the state pays adequate attention to preprunary education,”" In any¬ 
way these returns on preprimary education are no less important; ben' 
cause th^ form the sound basis of getting better returns ih the later 
part of life. “Modern researches have shown that the years between 
three and ten are of the greatest importance in the child’s pl^sical, emop 


"Jagdish Bhagwad, The Economics of Underdeveloped Gountriesj World 
University library, London, 1966, p, 179. 

"Rajalakshmi Muralidharan, ‘Identification of the Maiii Ihroblems and 
Questions of Major Policy in Pre-Primary Edweation-A;,Working 
Pre-School Issue, Faculty of Home Sciences, M.^,,,University., Barpaa, a96a.i 

m 



INDIAN roUCATTONAL RBVIBW 
Volume 7, Number 2, July 1972 


tional and intellectual development. It has also been found that child¬ 
ren who have been to a preprimary school show better progress at the 
primary stage and help in reducing wastage and stagnation.”" 

While there are many advantages to the child in giving him pre¬ 
school education, it also helps in increasing the production of a coun¬ 
try. The plenty of creches, day care centres and nursery schools re¬ 
lease womanpower to work for the nation’s economic development. 
It also helps in increasing the household income. The economic pres¬ 
sure has compelled mothers to take jobs and thus increase their family 
income to feed and educate their children well. 

For a developing country, it is necessary that its population should 
not fear migration. Perhaps this is more true of the ‘skilled* section 
of the population who go to different parts of the country for helping 
the regional economic growth. Such migrations become feasible when 
there are a number of nursery schools with hostel facilities. The par¬ 
ents can come and see their wards at regular intervals. 

The increasing population in cities has compelled the families to 
live in small apartments which do not have sufficient room for a 
child to move and play in. The nursery schools provide this facility 
and help in the physical growth of the child which, in turn, is also neces¬ 
sary for the development of the country. 

n 

After discussing some concepts of economics which may be appli¬ 
ed in preprimary education, we will examine various economic in¬ 
puts needed for this stage of education. In this section our attempt 
will also be to produce some empirical data with regard to these 
factors. 

“We begin with students because they are the prime inputs of 
any educational system. Their development is its prime object, their 
attitudes greatly aSect Its process and in the end they are its prime 
outputs.”** The input of students at preprimary stage is more deli- 


‘‘’Report of the Education Commission (1964-66), Ministry of Education, 
Delhi, 1966, p. 148. 

“Philip H. Coombs, The 'World Education Crisi'H A Systems Analysis, Ox¬ 
ford University Press, London, 1968, p. 17. 
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cate in comparison to other stages of education and thus needs care* 
ful handling. As shown in Table I. the number of students on rolls 
in 1950-51 was 21,640 which rose to 2.34,268 in 1964-65. The per¬ 
centage increase in five-year intervals, i.e., between 1950-51 to 1955- 
56 and 1955-56 to 1960-61 was respectively 107.92 and 203.01. But 
this increase does not give us a clear picture, hence per-year increase 
was worked out from 1960-61 for a clear understanding. A similar 
exercise could not be done for the period 1950-51 to 1960-61 
as the yearly data was not available. 

If we take 1960-61 as the base year, the percentage increase of 
the students in the following years was uneven. In 1961-62 it was 22.84 
per cent but decreased in the following two years and then again showed 
a speedy increase to 31.03 per cent in 1964-65. From this it may be 
concluded that there is an increa.se in enrolment figures but it does 
not form a straight upward trend curve as .shown in the diagram. In 
fact the students' curve falls sharply first and agam takes a speedy 
upward trend. 

The figures of enrolment shown in the table arc only of recog¬ 
nised preprimary schools and do not include enrolment of those in¬ 
stitutions which are affiliated to primary or secondary schools. Equal¬ 
ly it appears from the figures that they do not include the enrolment 
of a large number of Balwadis working in the rural areas,” 

The number of schools had also increased from 303 (1950-51) 
to 2,898 (1964-65) but the percentage increase per year as calculated 
from the base year 1960-61 shows a downward trend curve. This 
could be further checked from the diagram that the school curve shows 
a slow downward fall. At this point it would be interesting if we 
examine the percentage increase or decrease in students’ enrolment 
vis-a-vis numter of schools. It is clear from the percentage figures 
that there were significant differences in increase in these two inputs 
in the year 1961-62, but the decrease in the following years was more 
or less of the same order. In 1964-65 the trend of these two factors 
was in the opposite direction; while the percentage decrease in 

''The working group on preprimary education ol the Education Commission 
(1964-66) also has estimated 'about 20,000 Balwadis with a total enrol¬ 
ment of about 6,00,000 students.” However, the.se are estimated figures from 
unpublished sources. 
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schools was 6.93, the increase in enrolment was 31.03 per cent. From 
this it may be inferred that this rate would not ultimately result in 
overcrowded schools. An overcrowded preprimary school loses the 
basic purpose for which it stands—‘special care to every child’. 

“Teachers, next to students, are the most crucial inputs of an 
educational system.” Taking 1960-61 as the base year, the percent¬ 
age increase of the teachers was uneven in the successive years. In 
1962-63 and 1963-64, the number of teaclicrs declined but in the year 
1964-65 it showed a significant increase. The curve plotted in the 
diagram also shows speedy downfall: than slow fall and. further, a 
speedy increase in more or less the same manner as the decrease. 

The trend in the growth of teachers did not keep pace with the 
increase in students’ enrolment, resulting in the high teacher-pupil 
ratios. It is clear from the table that the teacher-pupil ratio is showing 
continuous increase marking 37 students against one teacher in the year 
1964-65. It appears to be diflicult to handle 37 students for a single 
teacher, specially in the preprimary stage where each student needs 
special care. One should not overlook the danger of neglect 
to the student that may result in making him introvert or hostile 
in the latter years of his life. 

We now turn to the financial inputs which form the very basis 
of the education industry. The direct expenditure has increased from 
Rs. 12 lakhs in 1950-51 to Rs. 1 crorc in 1964-65. Though in abso¬ 
lute terms there was a continuous increase in the expenditure, the per¬ 
centage increase over the previous years calculated from 1960-61 shows 
a downward trend and thus forms a zigzag curve as shown in the dia¬ 
gram. The per-student direct expenditure shows a continuous decrease 
from Rs. 55.36 in 1950*51 to Rs, 42.69 in 1964-65. This means that 
direct expenditure also does not keep pace wih the increase in the en¬ 
rolment resulting in a decrease in per capita expenditure. 

The total amount spent in different years was met through vari¬ 
ous sources. As shown in Table 2, the largest expenditure was met 
through fees. While the role of government had not only remained 
static but less in proportionate share, the other agencies like Munici¬ 
pal Boards. District Boards, etc., (grouped in the table as Local Bodies 
fund) were coming forward to meet the real burden. Contributions 
from other sources which include endowments also were si gnifican t. 
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TABLES 

Expenditure on Preprimary Seltooh, by Sources 

(Rupees in thousands) 


Year 

Government 

funds 

Local bodies 
funds 

Pees 

Other 

sources 

Total 

1 

2 

3 

4 

5 

6 

1950-51 

311 

67 

541 

280 

1198 


(26.0) 

(5.6) 

(45.1) 

(23.3) 

(100.0) 

1955-56 

641 

78 

1187 

592 

2499 


(25,7) 

(3.1) 

(47.5) 

(23.7) 

(100.0) 

1960-61 

1574 

530 

2184 

1585 

5873 


(26.8) 

(9.0) 

(37.2) 

(27.0) 

(100.0) 

1963-64 

2422 

toss 

3175 

2528 

8210 


(26,3) 

(11.8) 

(34.5) 

(27.4) 

(100.0) 


l^oie : Figures in the parentheses indicate the percentage distribution of ex- 
p^iditure by sources. 

Sources t Selected Educational and Related Statistics at a Glance (Mimeo.), 
Education Division, Planning Commission, Government of India, 
Juno 19«9. 

It could be seen from the table that out of the total expenditure incur¬ 
red in 1950-51, 45 per cent was met through fees, 26 per cent from 
government funds, 23 per cent from other sources and 6 per cent from 
local bodies fund. In 1963-64, government’s share remained static 
but the local bodies fund increased to the tune of 50 per cent. The 
increase in other sources including endowments was also 18 per cent. 
The share from fees decreased to about 22 per cent. From the above 
analysis, it is heartening to note that the expenditure met through 
fees is decreasing and at the same time the funds of local bodies 
and other sources are increasing. This shows that local participation 
has been stimulated. However, preschool education still continues to 
be a costly affair, depriving many needy-children from this facility 
This could be made available to a significant extent, if the funds from 
the government which have so far taken static position may show-an 
increasing trend. 

The average annual cost per pupil during 1950-51, as showir in 
Table 3 was Rs, 55. Out of this, Rs. 37 were due to teacher costs 
and Rs. 19 due to non-teacher costs. The average annual sai^ry. 
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which is an important unit of the teacher costs, was Rs. 914. In 1965- 
66, teachers’ salary increased to Rs. 1,000 but per-pupil teacher«cost 
decreased to Rs. 35.00. This is because of the fact tliat the number 
of pupils per teacher in 1950-51 was 25, which increased to 31 during 
1965-66. In other words, increase in teacher-pupil ratio was 24 per 
cent but increase in the salary was only 9.4 per cent. Though teacher 
cost showed a little decrease and non-teacher cost an increase, there 
was no marked difference in the overall average annual cost per pupil 
during the periods under study. 

Out of the total expenditure on education, the percentage share 
of primary education has varied from 0.1 per cent (1950-51) to 
0.2 per cent (1965-66). It would not be out of place to mention that 
for the very basis of human personality development, resources have 
not been allocated at even 0.5 per cent of the total education budget. 
Though we know that education as a whole receives a very limited bud¬ 
get, the preprimary stage is further neglected by showing the importance 
of other stages of education. The Education Commission (1964-66) 
in its recommendations .says; “While wc recognize the need to deve¬ 
lop preprimary education as extensively as possible, our advance in 
this sector will necessarily be restricted on account of the inadequacy 
of the resources available, and especially because primary education 
must be accorded a higher priority.”" 


TABLES 

Average Annual Cost Per Pupil 


S, No. 

hem 

mo-51 

1965-66 

1. 

Average annual salary per teacher (Rs.) 

914 

1,000 

2. 

Percentage of non-teacher costs to 
teacher costs 

51.3 

56.3 

3. 

Average annual cost per pupil (Ra.) 

(a) Due to teacher costs 

37 

35 


lb) Due to non-teacher costs 

19 

20 


(c) I'otal 

55* 

55 


*Total does not tally due to rounding off. 

Sources : Education Commission (1964-66), Ministry of Education, Government 
of India. 


'^Report of the Education Commission, (1964-66), op. cit., p. 149. 
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Such a recommendation needs further probe on the very basis 
that one stage of education should not be developed at the cost of 
the other. It is strange that “Many educational planners in the coun¬ 
try are convinced of the need and significance of preprimary education. 
Nevertheless, when it comes to the provision of finances, they are 

baffled with the problems of finding sufficient resources_Just as we 

meet the expenditure of primary and secondary education, we will 
have to attempt to find resources for preprimary education too.”" Fur¬ 
ther, it docs not seem to be very apt for the Education Com¬ 
mission to point out that as we are interested in primary education the 
advan«mcni in preprimary education will have to be restricted. Con¬ 
trary to this view, the Forty-sixth Year-Book of the National Society 
for the Study of Education has suggested: “The elementary school 
should build upon the preschool, the high school upon the elementary 
school, the college upon the high school... .The continuity of the 


TABLE 4 

Frojeeted Orawfk in frtprlmary Education 


S.Na. 

hem 

1975-76 

1995-86 

% Increase or 




decrease 

I. 

Total Direct Expendiiurs 
(in Rs. 000*s) 

236.956 

488.531 

106.16 

2. 

Percentase of total expenditure 
on education 

1.5 

1.2 

_ 

3. 

Average annual salary per 
teacher (Rs.) 

1,800 

2,500 

38.88 

4. 

Number of pupils per teacher 

40 

40 

— 

S. 

Feroentages of non-teacher costs 
to teacher costs (Rs.) 

50.0 

50.0 

— 

6. 

Average annual cost per pupil 
{R».) 

(<s) Due to teacher cose 

50 

69 

38.00 


(5) Due 10 non-teacher cost 

25 

34 

36.00 


(c) Overall 

74 

103 

39.18 

7. 

Percentage of the children in 
correQMnding age-group 

19.5 

21.3 

— 


Source i Based on itie Education Commission (1964-66) estimates. 


"R, Muralidharan, Preprimary Teacher Education. In Education of Tear 
ehers in India (Vol. I),S.N. Mukherji (Ed.), S, Chand & Co., Delhi, 1968, 
p. 305. 
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individual and the changing pattern of society, alike, call for an edu¬ 
cation that starts with young children and continues through adult 
life,’”* 

Even if we are interested in primary education (he wastage in this 
sector which is enormous can be reduced by giving preprimary educa¬ 
tion. The Indian Year Book oj Education, 1964, has stated: “By far 
the most important for the poor attainment in Class I is irregularity 
of attendance. When a child is newly enrolled in school, he is first 
unwilling to attend. ..child takes about 6-8 months for what is called 
being accustomed to attend school.” Such a training is possible by 
giving preschool education to every child. Thus, we feel, regardless 
of the importance to primary education given in our Constitution, ade¬ 
quate resources should be given to preprimary education. 


Estimated Growth in Expenditure 

The growth of expenditure in preprimary education on the basis 
of the assumptions'* made by the Education Commission (1964-66) is 
given in Table 4. As is clear from the table, it is expected that by 1975- 
76 about 19.5 per cent of the children of the nuLsery school-going 
age-group would be in the schools and this percentage would increase 
to 21.3 after ten years. This means that by 1985-86, more than three- 
fourths of the children of nusery-school age will not be getting edu¬ 
cation as per current estimates. 

The total expenditure is expected to rise in thousands from Rs. 
11,000 in 1965-66 to Rs. 236,956 in 1975-76 and Rs. 488.531 in 1985- 
86. The percentage increase between the period 1975-76 to 1985-86 
works out to be 106.16. The average annual salary would increase 
from Rs, 1,000 to Rs. 1,800 and Rs. 2,500 in the respective reference 
years, giving the percentage increase of 38.88 in the last decade. The 
teacher-pupil ratio is expected to rise from 31 in 1965-66 to 40 
in 1975-76 and remain static in 1985-86. A significant growth 
from Rs. 74 in 1975-76 to R.s. 103 in 1985-86 is estimated in the cost 


“J.E. Anderson. 'I'he 'I heovy of Early Childhood Education, In The Forty- 
.sixth Year Book of the National Society for flip Study of F-ducation, Ft. 11, 
'"See specially Chapter XIX of the Education Commission Report, op. cit.. 
Early Child Education, op. cit., p. 96. 
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per pupil. This lias increased from Rs. 55 in 1965-66, The estimated 
increase of 39.18 per cent in the overall per pupil cost betiveen the period 
1975*76 and 1985-86 Ls "because of the need to provide meals and 
other health services” to preschool students. 

If a critical view of the estimated figures given in Table 4 is 
taken, it would be right to conclude that the progress will not be satis¬ 
factory during the period. As pointed out earlier, by 1985-86 even 
one-fourth of children in the corresponding age-group will not 
be in the schools. This shows the need for greater efforts so that an 
appreciable percentage may find a place in the preschools. 

This could be done by increasing the total direct expenditure and 
reducing tlic average cost from Rs. 103 per student by devising less 
costly methods. The experiment of Madras State in which local wo¬ 
men run llie preprimary schools on a small honorarium is worth a 
mention in this context. Another important experiment is to estab¬ 
lish “children’s play centres in close association with the primary 
schools.” These centres are run by specially trained teachers of primary 
schools and (bey help in “reducing wastage and stagnation parficuiarly 
in Class I.” The teacher receives an allowance and chalks out a pro¬ 
gramme of abuut two hours per day which consists of group singing, 
story telling, games and personal hygiene and health. 

It is a recognised fact “...that fees constitute the major source 
of financing preprimary education” and “that it is still the privilege 
of the wealthier section of the society—Such a thing should not 
continue in a democratic country like India. Preschool education 
should be, as far as possible, within the reach of every child. This 
would be possible only when we are be able to develop an efficient 
system of financing preprimary education where “State should assist 
through grants-in-aid on a basis of equalisation.” 

It is further suggested that all the agencies like Central Social Wel- 
fere Board. Social Welfare Department. Block Development Office and 
Gram Panchayats or Municipal Boards giving money to preprimary 
education should pool their resources at one place and develop, 
a mutually agreed policy of grants-in-aid. 

*S. Kumar, Preprimary Education. In 

1941-66, uday Sbanker and S.P. Ahluwaha (|ds.), Department of ^djica- 
tion, Kuruluhetnt University, Kumkshetia, 1967, p.'4. ' 
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The present author differs further with the recommendations of 
the Education Commission and believes that the government should 
play a more active role in financing preprimary education. The reason 
for such thinking is that in India the importance of preprimary education 
has so far not been recognised in general, and in particular by all par¬ 
ents. Preschool education should be treated as a part of the infrastruc¬ 
ture; the superstructure of the educational pyramid will be as strong as 
the basic foundation. In such a situation the role of the government 
as an active participant is more desirable. It does not mean that 
we discourage private funds for preprimary education. They are 
most welcome in the forms of endowments and donations. However, the 
point of emphasis is that the government should take direct responsibility 
and bear the cost for providing such an education. In support of this argu¬ 
ment, it is proper to quote the observations of the Forty-sixth Year 
Book of Education, referred to earlier, “The reasons for publicly financed 
nursery schools have been clearly articulated. The beginnings are now 
in order. Again, the promise of growth in this need is tied up with the 
future economic affairs of our nation. Would that all parents, educators 
and citizens always kept clearly in mind this relationship of the needs 
of children with our national economic outlook.’* 


Ramesh Chandra is JLecturer in the Department of Social Sciences 
and Humanities, National Institute of Education, NCERT, New Delhi, 
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Predictive Efficiency of Marks in 
Classes VIII, IX, X, in Forecasting 
Higher Secondary Examination Marks 


Arun Kumar Gupta 


In this study the author has attempted to 
predict the total marks and divisions of 26 boys 
and girls in the higher secondary examination on 
the basis of the marks obtained by the candidates 
in their annual school examination in Classes VHl, 
IX and X. A multiple regression equation in¬ 
volving four variables was used. The results re¬ 
vealed that the Class VIU, IX and X marks can 
provide a satisfactory prediction of total marks 
in the final higher secondary examination and are 
reliable and valid measures of academic achieve¬ 
ment. 


Predicting academic success is a ticklish affair since the variable 
to be predicted, namely, academic achievement, is dependent upon a 
host of factors—both intellectual and non>intellectual, acting directly 
or indirectly—the control of all of which is difficult, if not impossible. 
This is more so at the school stage where the child not only grows 
academically but also physically, mentally, emotionally and socially 

The author is thankful to H.L. Gupta, Director, Model Institute of Edu¬ 
cation and Research, Jammu, for providing ample funds, facilities and 
guidance for die present study. He is also grateful, to Usha Malla for 
help in data collection and to O.P. Gupta for typing the report. 
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PREDICTIVE EFFICIENCY OF 
CLASS Vin, IX AND X MARKS 


Research Design 


Sample 

266 boys and girls who had passed their higher secondary elective 
examination conducted by the J. & K. Board of Higher Secondary Edu¬ 
cation from the Model Institute of Education and Research, Jammu, 
from 1964-65 (the year when the first higher secondary elective exa¬ 
mination was conducted by the Board) to 1969-70 formed the initial 
sample for the study. Out of these, as many as 110 (76 boys and 
34 girls) were isolated for the present investigation on the grounds that 
they had been regular students of the Institute since passmg their Class 
VII examination (i.e., from 1960 onwards). Their aggregate marks 
in Classes VlII, IX and X (annual examination) were utilized to fit in 
a regression equation on the basis of which total marks and divisions 
of 26 boys and girls (who had appeared in the Higher Secondary Elec¬ 
tive Examination, March 1971) were predicted. Thus, in all, 136 
pupils were involved in the present study. The Institute from which 
sample was selected is a prominent co-educational institute in the State 
since 1936 and is well known for the quality of education and excel¬ 
lent Board results. 

Procedure 

Collection of data. Besides the identification data of each pupil, 
his aggregate achievement scores in Class VUI, IX, X and XI annual 
examinations were recorded as contained in the school records. This 
task involved shifting through school results of different classes of more 
than a decade and was very time-consuming. The different scores of 
each pupil were entered in a table against his name. Arithmetic com¬ 
putations were made wherever necessary to ensure that all the scores 
in one class, though distributed throughout years, were within the same 
range. 

Treatment of data. Four distributions of achievement scores, one 
for each class, were obtained and their means and S.D.s were work¬ 
ed out. Pearson’s Product Moment Correlations between any two dis¬ 
tributions taken at a time were next computed by scattergram techni- 
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que and in this way six values of r were obtained. Since the present 
prediction design involved four variables, namely, marks in Class VllI, 
IX, X and XI annual examination;;, it was decided to fit in a linear 
regression equation by utilizing partial correlations as outlined by 
Walker and Lev (1965) and Garret (1967). Partial correlations were, 
therefore, computed as necessitated by the model. Similarly partial 
Os were also worked out. These values were in turn employed to 
find b coellicients. Standard error of estimate and the coefficient of 
multiple correlation (i?) were also computed. Necessary correction 
for inflation of R was also made by applying the .shrinkage formula. 

By utilizing the regression equation, the total scores of 26 boys 
and girls, who had appeared in the higher .secondary elective examina¬ 
tion in March 1971, were predicted. These were compared to their 
actual scores (declared in June 1971) and discrepancies, if any, were 
worked out. An attempt was made to explain these. 


Results and Discussion 

Table 1 shows the values of Mean and S.D. computed for the 
four distributions of achievement .scores [viz,. Class XI (Xi), Class 
X (Xs). Class IX (Xi) and Class VIIl (X.)] along with the value of 
the correlation coefficients obtained between any two distributions at 
a time, arranged in terms of a correlation matrix. Out of six product 
rnomeat correlations worked out, as many as four are significant at 
.01 level while two values are insignificant. Since the suggested re¬ 
gression equation utilizes the total marks obtained in Classes X, IX 
and VIII respectively as predictors for Class XI, all the correlation 
values involved therein are significant at .01 level. This, in turn, in¬ 
dicates that positive and significant correlation exists between the 
marks obtained by pupils in the school in Classes VIII, IX and X and 
their marks at the Class XI level and that prediction of the latter is 
possible on the basis of the former. This also reflects the reliability 
and validity of the school marks and, contrary to various studies Ie.g., 
Sharma and Garg (1971), Basu (1966)], school marks have been found 
to correlate well with the total marks at the Class XI level. Besides this; 
the correlation between Class VIII and IX marks is also significant at 
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.01 level which indicates the reliability of the school examinaiion marks 
at these levels. 


TABLE 1 

Means, S.Ds., and Correlation Matrix Obtained from Four Different 
Distributions of Achievement Scores 





1 Product Moment Correlation 

Distribution 

Mean 

S.D. 





I 

2 

B 

4 


No. 1 Xi Ml => 

(Scores in 438.14 77.382 !.(» .■470“ .473“ .362“ 

Class XI) 


No. 2 Xi M< « 

(Scores in 403.64 59.734 1.00 .160 -159 

Class X) 


No. 3 Xs Ms =• 

(Scores in 292.82 81.223 1.00 .361“ 

Class IX) 


No. 4 X* Ms - 

(Scores in 259.01 68.433 1.0 

Class Vlll) 


r Significant at .01 level 


Table 2 represents the values of different partial correlations 
(both of first and second order) together with the values of partial 
sigmas which were employed to calculate the values Of partial re¬ 
gression coefficient to be inserted in the regression equation. The 
value of coefficient of multiple correlation R is .9723, which is near 
perfect and reflects the accuracy of predictions. In other words, if 
correlation Is worked out between .the available achievement scores in 
Class XI and such scores predicted from the present regression equa¬ 
tion, the value of the correlation would be .9723 ox near perfect. 
The value of R after applying the necessary shrinkage formula for 
inflation is .9715 which confirms the aboVe observations. All this 
speaks very highly of the reliability of the regression equation and con- 
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firms that the marks obtained by the pupils in Class VIII. DC and 
X annual examinations can be fruitfully employed to predict success 
in Class XI examination. The value of standard error of estimate 
(0 Xt)=18. which is also depicted in Table 2. conveys that in 

two***out of three cases, the predicted marks shall not miss the actual 
marks by a difference of more than 18 marks (^18). Finally, Table 
2 shows the final form of the regression equation wherefrom the scores 
of 26 students, who had appeared in the Higher Secondary Elective 
Examination in March 1971 were predicted on the basis of their marks 
in Classes X. IX and VIII annual examinations. 

Table 3 represents the total marks and divisions predicted for 26 
boys and girls in the Higher Secondary Elective Examination along 
with their actual marks and divisions and the computation of discrepan¬ 
cies therefrom, if any. A cursory glance indicates that the predicdons 
of marks has come out true in a number of cases. Thus, out of 26 
students, in as many as nine or 35 per cent cases, the prediction of marks 
has been dead accurate. This shows that prediction of ac^emic suc¬ 
cess at Class XI level can be made with certainty when the scientific 
procedure is followed and when marks of the pupils in their last three 
classes in same school are taken into consideration. It is however, 
clear from the table that in five cases (19 per cent) the discrepancy 
between the predicted and the actual marks is very meagre and does 
not exceed twice the value of standard error of estimate. In terms of 
percentage of marks, this discrepancy comes out to a more 
than 4 per cent of the predicted range and is small enough to 
neglected. Taking this into consideration, in as many as 53 per wn 
students, the present study was able to predict total imrks accurate]^ 
If. however, one relaxes the limit to a discrepancy of three standarf 
errors of esUmate. four more cases can be mclud^ for whom acade¬ 
mic success has been predicted accurately though the range of discre¬ 
pancy in the said class is larger. 

To sum up. it is possible to predict the Class XI mtks mme or 
less accurately in 68 per cent cases, which is very remttoble any 
standards of fiction. All this indicates that if 
mnt r«OKl, of popiJo ta te amo 

too. u.«o i. . itoB.o,to_of ^ 


fic prediction, mwow --- .. 

which should be taken notice of by school. authoritie^i 
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effectiveness of school marks to predict accurately is a sure indica¬ 
tion of their predictive validity. 


TABLE 3 


Diaerepancles between Predicted and Actual Achievement in Terms oj 
(/) Total Marks and (//) Division Obtained 


No, of 
the 

Student 

Ari*18 

Total Marks in Class XI 

Division 

rAMEUAwTrJBI] 

p 

Actual 

A 

DiaoBapAirCY 

P-A 




1 

654 

520 

-116 

I 

I 


2 

632 

574 

- 40 

I 

1 


3 

584 

550 

- 16* 

I 

1 


4 

416 

508 

+ 74 

n 

I 

ixS 

5 

594 

5.58 

- 18* 

I 

I 

ia; 

6 

548 

547 


I 

I 


7 

502 

528 

+ 8* 

I 

11 


8 

580 

419 

-143 

I 

I 


9 

481 

382 

- 81 

n 

11 

lA/ 

10 

11 

442 

440 

524 

409 

+ 64 
- 13* 

II 

11 

I 

ir 

(X) 

12 

403 

388 

_ 

n 

u 


13 

421 

439 

_ 

u 

11 


14 

480 

436 

- 26** 

11 

11 


15 

502 

524 

+ 

I 

1 


. 16 

490 

385 

- 87 

11 

11 


17 

360 

419 

+ 41** 

n 

u 


18 

347 

300 

— 29** 

11 

11 


19 

292 

340 

-i- 30«« 

11 

11 


20 

357 

350 


11 

11 


21 

409 

491 

+ 64 

11 

T 

fv\ 

22 

456 

462 


11 

A 

11 

w 

23 

510 

526 


1 

1 


24 

392 

410 


n 

11 


25 

407 

422 


11 

11 


■ 26 

459 

477 

— 

I 

1 


Index .. 


, *—discrepancy within 2 {ani Xi) 

X*—discrepancy>ithin 3 («r«t Xi) 

(x)—discrepancy between predicted and actual division. 
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Although there are considerable similarities in the predicted and 
actual scores, there are a few glaring discrepancies also. For example, 
in case of Students Nos. 1, 4. 8. 10, and 16, to mention a few, large 
inconsistencies may be found in the actual and the predicted scores. 
Reasons for such discrepancies can. however, be given. Students Nos. 
10, 17, 19, and 21, for example, had switched over to arts since their 
academic progre.is was being arrested by the presence of mathematics 
and general science in Classes VIII, IX and X—a fact which was veri¬ 
fied from school records. These students in fact overachieved since 
their achievement at Class XI level had been predicted from their past 
achievement which was affected, to a large extent, by low marks in 
science, and mathematics. Students Nos. 2, 3, and S, to take another 
example, underachieved since they had opted for medical subjects 
whereas, in their previous classes, they had scored very high in mathe¬ 
matics. But, perhaps, the most interesting case is that of Students Nos. 
1, 8 and 16, who have severely underachieved. In the beginning and 
end of the session, the author had, for another study, drawn socio¬ 
grams for the said class and these three students (all female) had 
formed a triangle on both the occasions, thus mdicating an exclusive 
and closely knit gang! They were, according to teachers, non-serious 
and very mischievous with less taste for science and mathematics, 
which they had taken. No wonder then, that they fouled all the pre¬ 
dictions tesed on their previous high academic achievements. Stu¬ 
dent No. 1. however, was the worst sufferer since she had secured 
the first position in her Class X examination. 

The above analysis highlights the importance of predicting se¬ 
parately for the different streams which was not, however, attempted 
in the present investi^tbn. 

Coining to divisions, one finds that in only four out of 26 cases 
has the prediction gone awry. In other words, in 22 out of 26 
cases (85 per cent dead accurate prediction was made which 
speaks high of the reliability and validity of the school inatka 
for predicting divisions at the Class XI level. In four cases,''where’ 
discrepancies occur, there are no glaring inconsistencies in the sense 
that there is no case where a third or a first division may'have beeif 
predicted while a finst or third division may have been* actually ob¬ 
tained. Therefore, it might be concluded in the present inves'ti- 
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Ration, in nearly 85 out of 100 cases, it has been possible to predict 
very accurately the divsion of the prospective examinee in the Higher 
Secondary Elective Examination. If not for the prediction of marks, 
annual school examination marks in Classes VIII. IX and X may, with 
profit, be utilized for predicting divisions in Class XI examination, 

CONCLUSIONS 

In the light of the foregoing analysis, the following conclusions 
may be drawn. 

1. The annual examination marks in Classes VIII, IX and X 
obtained by the pupils in the particular .school are adequate predic¬ 
tors of success at the Class XI level. The marks obtained in Class 
X correlated most with the criteria to be predicted, followed by marks 
obtained in Classes IX and VIII respectively. In fact, correlations 
were found to fall off gradually with each successive year. 

2. The school marks have been found to be reliable and valid 
measures for the purpose of individual discrimination in the group 
and they can be utilized to fit in a linear regression equation for 
better prediction. Such an equation, when based on a pupil’s longitu¬ 
dinal achievement scores of the previous years, in the same institu- 
doo, tends to yield a fairly representative indication of his future achie¬ 
vement. 

3. Although the prediction in 68 per cent of the total cases 
was accurate, or accurate within reasonably tolerable limits, it might 
be better to take into consideration the change of subjects, if 
any, the pupil’s hard work and motivation for higher achievement, along 
with classroom behaviour during the session if prediction of total 
marks has to be attempted. In fact, the above factors may also form 
subsequent dimensions, due weigbtage to which should be given in 
any regression equation fitted for the purpose. In the absence of such 
data, the regression equation is likely to yield at best an approximate 
estimate of a pupil’s future achievement which teachers, parents and 
school authorities must utilize to devise adequate educational pro¬ 
grammes resulting in higher achievement. 

4. The regression equation worked out in the present investiga¬ 
tion was shown to predict divisions of prospective Class XI examinees 
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fairly accurately in 85 per cent cases on the basis of past school exa¬ 
mination records. As such, it might be most worthwhile if prediction 
of divisions is made rather than arriving at a rough estimate of one’s 
total marks, because of the greater reliability of the former. 
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A Comparative Study of Rural Boys and 
Girls Enrolled at Primary Stage with 
Reference to Some Variables 


R, R. Saxena 


According to the Second All India Educa- 
•Honed Survey conducted by hICERl' in 1966, 
facilitiex for primary education have been pro¬ 
vided in India on an uhnoxt universal basis but 
the enrolment is much below what it should be. 
Further, the survey reveals that there exist varia¬ 
tions in the enrolment from State to State, and 
between boys and girls. In this study the au¬ 
thor has attempted to determine the extent to 
which variations in enrolment indices are ex¬ 
plained by certain selected factors, such as den¬ 
sity of population, literacy index, etc. He has 
also attempted to determine the contribution of 
each factor towards the criterion variance and 
to get a comparative picture of these factors in 
regard to boys and girls separately. 


Artide 45 of the Indian Constitution has laid down that "Tlie 
State shall endeavour to provide within a period of ten years from 
the commencement of the Constitution, free and compulsory educa¬ 
tion for all children until they complete the age of 14 years/* This 
directive in the Constitution could be fulfilled by providing universal 
educatiouaj facilities up, to middle stage, bringing all (jhil^ren, of the 
age up to 14 years to school and retaining them iji, school till they 
complete the stage of such education, 
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In &n effort to fulfil this constitutional directive, there has been 
tremendous expansion of educational facilities during post-Independence 
period. In (he year 1957, the First All India Educational Survey* 
was conducted to assess the achievement of provision of educational 
facilities during these years. The survey reported that about 83 per 
cent population was served by primary sections located either in the 
habitations or within a walking distance of one mile. The survey also 
pointed out that about 50 per cent habitations are served by middle 
section.^ located in the habitations or within a walking distance of three 
miles. Keeping in view the achievement at that time and the magnitude 
of the task before the country to fulfil the constitutional directive, the 
following objectives were laid down in the Third Five Year Plan: 

In o( tlic magnitude of ilie task, it was agreed early in 

tilt* .Second Plan that as a first step facilities should be created for 
education of all children in the age group 6-11. TMs is one of the 
central aims of the Third Plan to be followed by extension of edu¬ 
cation to the entire age group 11-14 during the Fourtli and Fifth 
Plan*.* 

How far have these objectives envisaged in the Third Plan been 
achieved ? Keeping these objectives in view, NCBRT conducted the 
Second All India Educational Survey in 1966. According to the Survey, 
94.96% of the rural population had been provided with primary edu¬ 
cation facilities. The remaining population (5.04 per cent) belonged 
to small habitations. The survey revealed that 87.23 per cent of the 
rural habitations not served by primary schools or schools having pri¬ 
mary classes had populations ‘below 300’ each. This included 45.37 
per cent habitations with population ‘below 100’ each. At this point, 
the survey observed that in future the expansion of primary education 
facilities will mainly consist of providing schools for small habifatioh* 
The survey further reported that enrolment at primary stage taken 
as percentage of the estimated population in the age-group 6+ to 1()+ 
years was 74.36.‘ This percentage is slightly higher than the actual 
because in the survey enrolment was taken on the' basis of all child- 

meport of the All India Educational Survey, Publication No. 462, Ministty 

of Education. ,, 

’Third Five Year Plan, Planning Commission, Govt, of India, p. 57% 
^Second Alhindia Educational Surveys'. Sumrriary of Findtiigs,'NCERT, 

p. 94. " ^ ' r ' ' '■■■’ 

‘Ibid., p. 95. 
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reti studying in the primary classes. This figure included also those 
children whose age was outside the specified age*group (6+ to 10+ 
years). 

According to the survey, facilities for primary education have been 
provided almost on universal basis but the enrolment is much below 
what it should be. Further, the survey reveals that there exist varia¬ 
tions in the enrolment from State to State and between boys and girls. 
A break-up of the enrolment percentage indicates that girls' enrol¬ 
ment (54.70 per cent) is far below that of boys (93.30 per cent). The 
State-wise percentage of boys’ enrolment varies from 70.55 to 139.86 
and of girls from 23.09 to 111.41. This indicates a wide gap between 
the enrolment of boys and girls, in the States as well as in the Union 
Territories. In Kerala, both the percentages are highest in the coun¬ 
try and the gap between the two is the least. The survey also reveals 
that there is no discernible concomitance of variation between the en¬ 
rolment percentages (both boys and girls) between States. The same 
feature is noticed as between the various districts within a State. In 
view of the low enrolment and of the variations outlined above, it be¬ 
comes necessary to study the various factors that influence enrolment 
of both boys and girls at primary stage. It was with this purpose 
that this study was conducted. 


Objectives 

The following were the objectives of the study: 

1. To determine the extent to which the variations in enrolment 
indices are explained by certain selected factors, such as density of 
population, literacy index, etc. 

2. To determine the contribution of each factor towards the cri¬ 
terion variance. 

3. To gel a comparative picture of the contribution of these fac¬ 
tors to the enrolment indices of boys and girls separately. 

Scope 

To realise the objectives stated above, an attempt has first been 
made to identify the factors associated with the enrolment in various 
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districts and to ascertain as to what extent these factors explain the 
variations in the enrolment. 

For this study, the indices and definitions of various factors used 
in the Second Ail India Educational Survey and Census of India have 
been adopted. The criterion variable for this study, the enrolment 
index, is “the number of children enrolled at primary stage per 10,000 
population of the district.”* 

The factors considered in this study may broadly be classified 
under three heads; educational, economic and sociological. It may 
be stated here that all possible factors under these heads have not 
been included in this study. Some of these factors are: per capita ia-> 
come, rale of economic growth, extent of industrialization, etc. Such 
factors could not be tahen into account because there were some tech¬ 
nical difliculties in their estimation at district level. Some other fac¬ 
tors like development of education in the district, cultural background 
of the district and social traditions of inhabitants such as the purdah 
system, child marriage, etc,, posed the problem of quantification. In 
view of the above limitations, following twelve factors have been taken 
into consideration for this study: 

1. Index oj primary education facilities {IPEF), This is given 
by the percentage of rural population in the district which has educa¬ 
tional facilities for primary stage in its own habitation or within a 
walking distance of one mile. 

2. Average size of rural habitations. This is the ratio of the 
total rural population in a district to the number of rural habitations. 

3. Availability of teachers. This is the number of teachers 
working per ten thousand of the population in a district. 

4. Availcd)Uity of professionally qualified teachers. This is the 
percentage of trained teachers working at the primary stage in a dis¬ 
trict. 

5. Availability of academicatly qualified teachers. This is given 
by the percentage of at least matriculate teachers working at the pri¬ 
mary stage in a district. 

6. AvaUability of qualified teachers. This is the percentage of 
at least matriculate and trained teachers working at the larimaiy stage. 


Chapter VI, p. 31. 
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7. Literitcy index. This is given by the number of persons, lite¬ 
rate and educated, per thousand of the population, 

8. Density of population. This is the population of a district 
per square mile, 

9. Extent of urbanisation. This is measured by the proportion 
of urban population in a district. 

10. Population of backward classes. This is given by the per¬ 
centage of backward classes, including scheduled castes and scheduled 
tribes. 

11. Non-agricultural workers. This is the percentage of non- 
agricultural workers in a district. 

12. Per capita expenditure on primary schools. This is the ratio 
of the total expenditure on primary schools to the total population of 
a district. 


Source of Data 

The district-wise information on criterion variable and the factors 
included in this paper was available from various sources. The latest in¬ 
formation on some of these factors and criterion variable was available 
from the Second All India Educational Survey conducted in the year 
1966. The latest information pertaining to literacy, density of popula¬ 
tion, etc., was available for the year 1961, Therefore, projections have 
bad to be worked out in case of those factors containing information 
for the year 1961. 

Information on criterion variable and Factors 1-6 above was avail¬ 
able for 31 December 1965 m the State tables of the Second All India 
Educational Survey. 

Information pertaining to the remaining factors mentioned above 
was available for the year 1961. For projection of Factors 7-11, the 
basic data was taken from Census of India (paper No. 2. 1962). For 
Factor 12, per capita expenditure on primary schools, the basic data 
was taken from the monograph Cost of Education in India (NCERT). 

. The State of Jammu & Kashmir and the Union Territories have not 
been included in the study because district-wise information on certain 
factors was not available. 
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Amlynx 

Keeping 1})C objectives of the study in view, multiple regres¬ 
sion analysis was carried out. The multiple correlation coefficients in 
case of boys and girls were calculated to know the extent to which varia- 
tion.s in enrolment indices are explained by the above factors in each 
case. Regression coeflicients were also calculated and tested for their 
significance. 

Value.s of multiple correlation coefficients computed for the enrol¬ 
ment indices of boys and girls come out to be 0.631 and 0.814, respec¬ 
tively. These coefficients are signUicant at S per cent level of signifi¬ 
cance which gives sufficient evidence that regression equations adopted 
for prediction of enrolment indices do serve the purpose. 

The percentage of variation in enrolment Indices explained by the 
factors in case of boys and girls is 39.75 and 66.34, respectively. Dif¬ 
ferences in the above precentages lead to the conclusion that the con¬ 
tribution of these is comparatively much higher for girls as compared 
to boys. More than 60 per cent of variation in case of boys remains 
unexplained by these factors. In spite of a comparatively low percent¬ 
age in case of boys, it will be of interest to look into contributions 
of individual factors given in the table. 

Out of the twelve factors included in this study, there are four 
common factors which make a significant contribution to the varia¬ 
tions in boys’ and girls’ enrolment indices, while there are two factors 
which are appficable to boys only and another two factors influencing the 
girls* enrolment significantly. 

The common factors are; availability of teachers, density of popu¬ 
lation, literacy index and population of backward classes. In case of 
boys’ enrolment, the maximum positive contribution is from availabi¬ 
lity of teachers, while literacy index occupies the next place. In case 
of girls, maximum positive contribution comes from literacy index while 
availability of teachers comes next. The remaining two common fac¬ 
tors make a significant but negative contribution to enrolment indices in 
case of boys and girls, which indicates that high density of population 
does not necessarily mean that prt^ortlonately more children will be 
attracted to schools and also that- socM and economic deprivation is 
not conducive to enrolment in, schools. 
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ENROLMENT OF RURAL BOYS 
AND GIRLS AT PRIMARY STAGE 


The Other two factors making a significant but negative contribution 
to boys’ enrolment indices only are; per capita expenditure on primary 
schools and percentage of non-agricultural workers. In so far as the 
per capita expenditure is concerned, this negative contribution could be 
due to a variety of factors of which the existence of a large number 
of such institutions which are not economically viable may be an im¬ 
portant one. The percentage of non-agricultural workers making a 
negative contribution to enrolment indices probably reflects a lack of 
willingness among them to send their wards to schools for various 
reasons, identification of which is beyond the scope of this study. 

Availability of primary education facilities and qualified teachers 
docs not seem to attract enough girls to school. Obviouslyy. this is 
counterbalanced by various social inhibitions attached to girls’ educa¬ 
tion in rural areas which can. but do not. send their girls to school. 


Conclusion 

The analysis in the preceding paragraphs has brought to light se¬ 
veral factors which have a bearing on the enrolment indices of boys and 
girls. This could provide a direction for taking up action program¬ 
mes at dlsUict level to bridge the gap between the enrolment and tte 
educational facilities provided. These programmes could me ude in¬ 
centives to weaker sections of the community to send their children to 
schools, especially in case of girls where some special programmes are 
suggested by the National Council for Women’s Education m their 
Sm Annual Report (Publication No. 782. Ministry of Education, 

pp. 5-8). 


R,R, Saxena is Lecturer in 
Survey Unit, National Institute 


the Data Processing and Educational 
of Education, NCERT, New Delhi, 
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A Perspective View of Teaching 
and Learning 


M. Rugkuram Singh 

The author briefly reviews various theories 
of teaching, teaching models, instructional pro¬ 
cedures and techniques, and classroom interac¬ 
tion, and presents an overall view of teaching and 
learning. 


Teaching has been with us for a long time and yet we have not 
developed a generally acceptable single conception of teaching. We 
need to develop a unique conception of teaching for organising our 
present knowledge on teaching and to propose research that will guide 
our teaching practice. 


Theory of Teaching 

We have some theories of teaching. An ideal theory of teach¬ 
ing should tell us as to: (a) How teachers behave? (b) Why they 
behave, as they do. (c) What are the effects of their teach¬ 
ing behaviour ? The teaching theories that are now available do not 
meet our requirements of a good theory fully. The best substitute 
for a teaching theory is a teaching model, A teaching model mostly 
suggests how various teaching and learning conditions are interrelated. 
In many fields, models are prototypes of theories because they make 
possible early conceptualisation and study of phenomena, Unlike 
theories, in the initial stage of development models lack factual sup- 
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port. Ultimately effective models give way to empirically supported 
theories. 


Teaching Models 

Dccecco (1970) consider.^ various teaching models: 

1. Computer-based teaching model developed by Lawrence 
Stolurow and Daniel Davis. 

2. Psychological model of teaching developed by John Carroll, 

3. Psychological model of Ned Flanders called Social-inter- 
acitun Model. 

He also considers three historic models of teaching; 

1. The Socraiic model, 

2. The Jesuit classical-humanist model. 

3. The personal development model. 

Dececco has developed a Basic Teaching Model modifying the 
model of Robert Glaser. 

A Basic Teaching Model 

Dececco's Basic Teaching Model has four major components as 
shown in Fig, 1, 


A ' 

B 


C 


D 

1 

Instructional ; 
objectivu ‘ 

EateriOB 

behaviour 


Instructional 

procedures 


Ferfornaance 

assessment 


Fig-1 


The connecting arrows show the sequence of operations in the 
instructional process. A teaching plan commences with defining instruc¬ 
tional objectives and measuring entry behaviour of the input, the stu¬ 
dent. Teaching strategies and instructional procedures are worked 
out in the educative process. Learning outcomes are measured and 
this is known as Performance Assessment. 

In Fig. 2 the feedback loops connect the performance assessment 
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with the other three components. The intormation flowing out of 
assessment is provided back to the other three components by the loops. 



Instructional OaiEcnvES 

In addition to educational aims and goals, course objectives are 
important and teachers and students should be aware of general and 
specific educational objectives that they should attain. Mager (1962) 
spells out in detail that the objectives must be stated clearly, opera¬ 
tionally and in measurable terms. What a student can achieve at the 
end of a course in terms of behavioural change or operations must be 
stated. Instruction should be performance-oriented and mstructional 
objectives should state what learning outcomes are expected, under 
what conditions learning takes place, and what the criterion is for mea¬ 
suring the. minimum standard of performance to declare a student eli¬ 
gible at the end of the course. 


Taxonomies of Educational Objectives 

Educational objectives fall into three domains as classified by 
Bloom et al. (1956). The categories in each domain are arranged 
as a hierarchy, proceeding from simple to complex: 


I 

CegnUive 

Pomalti 


n 

Affective 

Domain 


III 

ftyehontoler 

Domain 


1. Knowledge 
12. Comprehension 
3. Application 
4r Analysis 

5. Synthesis 

6. Evaluation 


1. Attention 
2« Interests 

3. Attitudes 

4. Values 

5. Value complex 


Skills 
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Deficiencies in Objectives 

Teaching as practised today mostly does not foster the develop¬ 
ment of abilities of synthesis and evaluation—the critical abilities of a 
higher order. The teaching-learning process as it goes on in our country 
does not take conscious note of the development of right values 
and value complex on the part of course members. The psycho- 
motor domain is still under study for a classification to be attempted. 

Entry Behaviour 

Instructional staff should know what the student has already learn¬ 
ed before he presents himself for further instruction. The descrip¬ 
tion of the entering behaviour is useful for suitably designing the in¬ 
structional procedures, materials and strategies. By analysing the en¬ 
tering behaviour of the student, the teacher as instructional designer 
is able to know learning sets, learning abilities and learning styles of 
the learners. An assessment of entering behaviour makes it possible 
to fix the terminal behaviour to be expected at the end of a course. 
An assessment of the output of the System acts as a feedback to the 
other three components. 

Instructional Procedures 


Learner-centred 

Instruction should be tailored to the objectives to bring about 
changes in human capabilities (learning outcomes). It should be a 
learner-centred approach rather than a teacher-centred one. Instruc¬ 
tion should involve the student in the process. It needs to be res¬ 
ponse-oriented instead of stimulus-oriented. In instruction it should 
not be assumed that the teacher is the primary source of in¬ 
formation. The role of a teacher is to design a course, formulate 
objectives, measure entering behaviour of students, prepare and oflEor 
curricular materials availing of the multimedia approach, guide and eva¬ 
luate the progress of learning. The teacher should adopt the closed- 
loop systems approach instead of the erstwhile open-loop approach 
(Bhat, 1970). 
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Learning 

Teaching is dehned as ‘causing to learn'. Learning is defined 
as ‘fairly permanent change in behaviour consequent on a sequence 
of instructional experiences' (Sorenson, 1964). Learning should not 
be just at the rote>learning level*, it should actually attempt to reach 
the higher cognitive levels. Gagnel has classified learning types into 
a hierarchy. 


Varieties of Learning 

8. Problem solving 

t 

7, Principle learning 

1 * 

6. Concept learning 

t 

S. Multiple discrimination 

t 

4. Verbal a»ociates 

t 

3. Chain of S-R connections 

t 

i. Stimulos Response connections 

t 

1. Signal learning 

The simplest is signal learning and the arrows show the direc¬ 
tion of development of higher types of learning. Due concern should 
be shown to internal and external learning conditions while designing 
instructional procedures. Special conditions are required for classi¬ 
cal conditioning, operant conditioning, skill learning, verbal learning, 
concept learning, principle learning and problem solving. The teaching¬ 
learning process should be geared to realise the higher order of learn¬ 
ing thRt will also facilitate development of creativity, learning by dis¬ 
covery and transfer of learning. 


The Questioning Technique 

Teaching should be planned to promote the development of high¬ 
er order mental abilities. The questioning technique, if handled rightly, 
can raise learning beyond memory level. Sanders (1966) gives a taxd- 
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noray of questions and observes that a teacher who has mastered the 
taxonomy can use it in a number of ways to improve the intellectual 
climate of his classroom. This taxonomy of questions is based on 
Bloom’s categories and these categories are sequential and cumulative. 
Each category of questions calls for certain unique elements in thin If . 
ing but also includes some form of all the lower categories. The 
following chart illustrates this idea: 


Taxonomy of Questions 







Evaluation 

4k 





Synthesis 

Synthesis 




Analysis 

.I. 

Analysis 

Analysis 



Appli¬ 

cation 
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Inter¬ 
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tion 

Trans¬ 

lation 

4» 
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t* 

Appli¬ 
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Inter¬ 
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tion 

T 

Appli¬ 

cation 


Inter¬ 

preta¬ 

tion 

A 

T 

Inter¬ 

preta¬ 

tion 

T 

Inter¬ 
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tion 

Trans¬ 

lation 

t 

Memory Memory 

Trans¬ 

lation 

4 » 

T 

Trans¬ 

lation 

Trans¬ 

lation 

T 

Trans¬ 

lation 

t 

T 

Memory 

T 

Memory 

T 

gMemory 

T 

Memory 

tlMcmory 


Teachers at all levels of education should find these categories useful 
and operate every one of them in their classes. 


Interactional Model of Instruction 

Educationists have been innovative and many strategies and tech¬ 
niques have been developed to make learning a continuing joy. Flan¬ 
ders in his model of interacUon in a classroom situation categorises 
ten classes of verbal behaviour. 

Amongst these 10 categories, 5, 6, 7, refer to direct stimuli from 
the teacher. Categories 1, 2, 3, show indirect influence and 8. 9, and 
10 show direct student influence on classroom learning. rlJse of..cat®'’ 
gories 5, 6, 7, promotes dependence on teacher and affects achievement; 
achievements refers to ,the difference between’^entering, behaviour "and 
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Summary of Categories of Inieraetlon Analysis 


Taxcaui 

1. Accepts feeling of students 

Indirect 2. Praises or encourages students 

InPu- 3, Accepts or uses ideas of students 

ence 4. Asks questions 

Talk 

Direct 5. Lectures 


Influ- 6. Gives directions 


ence 7. Criticises or justifies authority 

SXUDXMT 

8. Student talk—Response 

talk 

9. Student talk—Initiation 


10. Silence or conOision 


terminal behaviour, If we are to make learners responsible for learn¬ 
ing, we have to provide for their increasing participation in classroom 
behaviour. 

Pupils learn not only from a teacher, but learn a lot from among 
themselves. Peer teaching can be encouraged. Small-group discus¬ 
sions, committee meetings, buzz sessions, brainstorming exercises are 
many stimulating group methods of learning (Singh, 1969). 


Self-Study Technique 

Pupils learn not only from teachers and from peers but also learn 
from private self-study. Autotutorial technique, programmed learn¬ 
ing and teaching machines, study cartels and computer-assisted instruc¬ 
tion provide for self-study. The advantages of self-study are quite ob¬ 
vious. We can get over difficulties of staff shortages, dearth of build¬ 
ing accommodation and individual differences among students by plan¬ 
ning to provide for individual study. Self-pacing, response-oriented 
learning progress, immediate and thorough feedback are to be men¬ 
tioned as some of the merits of these innovations. 

Programmed Instruction 

Programmed learning merits special consideration. The Skinnerian 
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concept of reinforcement &$ incorporated in progratnnied material gives 
it A special status> Progremmed materials may be designed as special 
self-contained instructional pactaiges. A programmed text is intended 
for a specified target population^ there is a pre-test that is followed 
by instructional frames^ and at the end of it a post-test, A learner can 
himself find out the gain index as a result of learning through a pro¬ 
gramme, Programmed instruction approximates to self-instructional 
scheme. 

Audio-visual Education 

The process of education can be revolutionised with the use of soft¬ 
ware and hardware of instructional technology. With the inr.Ti- a.ging 
use of films, iilmloops. project technology, cassettes. CCTV and TV 
and CAI, education has entered the machine age. There can be better 
learning outcome with a commitment to technologise the teaching-learn¬ 
ing process. Summerlie's (1971) experiment has proved that a compu¬ 
ter instructed group leant faster than the traditionally taught group. 


Individualised Instruction 

Mitgel (1970) discusses the concepts of individualisation while des¬ 
cribing the method of Individually Prescribed Instruction (IPX): 

1. The learner proceeds through content materials at a self- 
determined pace that is comfortable to him. 

2. The learner works at times convenient to him. 

3. The learner begins instruction in a given subject at a point 
appropriate to his past achievement, 

4. Lectures are used as vehicles of motivation rather than 
sources of critical information. 

5. Individualisation can be achieved by furnishing the learner 
whb a wwlth of instructional media from which he may 
choose. 

6. The unit-perfection requirement for advance lets the 
student go ahead to new material only after demonstrating 
mastery the material which preceded. 
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Adaptive Education 

The impexidiDg jostruction revolution will soon bypass the simple 
id(». of individualising instruction and move ahead to the more sophis* 
ticated notion of providing adaptive education for school and college 
learners. Adaptive education means the tailoring of subject-matter 
presentations to fit the special requirements and capabilities of the 
learner. The ideal is that no learner should stop short of his ulti¬ 
mate achievement in an area of content because of idiosyncrasies in 
his study strategies. Utiiising the knowledge of individual differences, 
instructional materials are tailored to bring about optimum .learning 
for each student. 


Component Teaching Skills 

There are definite professional teaching component skiils that are 
to be defined by a body of expert practitioners for each level and 
subject and such a thing if accomplished will be useful for practising 
and prospective teachers (Singh. 1971). 

The author has identified 25 component teaching skiiis with re¬ 
gard to classroom teacher behaviour and has prepared a teacher profile 
on the teacher’s assessment of teaching competence by students 
(1971), This attempt may be extended to cover other areas of tea¬ 
cher operation; a job description of the teacher can be prepared and 
suitably teachers may be trained and developed, both in-service and 
pre-service. 


Other Innovations 

1. Team Teaching 

2. Flexible Scheduling-Modular Scheduling 

3. Minicourse 

4. Teleclass teaching techniques 

5. Accountability and performance contracting 

6. Installation of a differentiated teaching staff 

7. Installation of learning resources centre 

8. Open univeraty teaching techniques 
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9. Instituting national assessment of education 

10. Systems approach to education. 

Performance Assessment 

This shouid be based on instructional objectives and the subject- 
matter emphasised in the instruction. Assessment should carefully 
‘sample* student behaviour. Preparing a table of specifications that 
describes the test sample and constructing objective-type test items 
that measure the sample of student behaviour specified in the 
tabic will help to bring about greater reliability and validity in assess¬ 
ment. Gronlund (1970) gives a model of the table of specifications 
for a SO-item test on a unit in economics, and this will be useful for 
test designers and item-bank depositors. As part of examination re¬ 
form, continuous assessment of performance is replacing the traditional 
examuiation. 

Mastery Concept 

Bloom has introduced the concept of mastery. The teacher’s job 
is to help each student achieve mastery over some operationally de¬ 
fined portion of subject-matter. Failure to attain mastery over some 
pordon by a student putting forth effort is failure on the part of the 
teacher or breakdown of the selection system. In addition to rate 
tailoring or individualisation of instruction, student evaluation should 
be based on the concept that an achievable mastery criterion exists for 
each course. No longer should teachers engage in the sophistry of 
classical psychometrics, in which a test or examination is deliberately 
designed to make half the students get half the items wrong. The 
faculty should adopt the enlightened view of mastery-type student eva¬ 
luation procedures and drastically revise their evaluation approach and 
grading practices. This implies that; 

1, Achievement tests would have to be constructed and used 
as both diagnostic placement and end-of-courses determiners. 

■ 2. Courses are to be based on unit performance instead of unit 
time. 

3, On the basis of accumulated evidence, it will be said that 
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student ‘A* has achieved 85 per cent of course objectives in¬ 
stead of a ‘B* grade. 

4. Evalution for promotion and salary increments for teachers 
would be based on the measured amounts of growtli exhibited 
by their students and on the number of students who achieved 
a specific mastery-criterion. 


Tests Contribute to Learning 

The main purpose of a test is to measure, not to teach. If it 
measures accurately what it is suppoj;ed to measure, it is a good test, 
regardless of its effect on student learning. Thi.s conception is chang¬ 
ing. Fortunately, most tests do teach directly and indirectly. James 
B. Stroad, the educational psychologist, suggests that the time a stu¬ 
dent spends taking a test may be as valuable a learning experience to 
him as the same amount of time spent in any other educational acti¬ 
vity. Students do emerge from a test better educated than they were 
when they started. Ebel (1970) explains two ways of directly increasing 
the contribution of teshs to student learning. 

One is to re-use early in the term a previous achievement test as 
a pre-test. This pre-test indicate,s to the students the kind of achieve¬ 
ment expected of them and the basis on which it will be evaluated. 

Another way of using an achievement test to contribute to learn¬ 
ing is to give it twice—first as an in-class closed-book test and imme¬ 
diately thereafter as a take-horae-no-holds-barred test. The students 
get two answer sheets, one to be turned in at the end of the test 
period, the other at the next class meeting. The students keep their 
copies of the test. During the houns between cIb.s.s meetings, they are 
free to use any means of improving the answers they gave in class, 
except asking the Instructor, Many discus.s among themselves and refer 
to the text, and class notes to check a questionable answer. The second 
answer sheet is scored in the same way as the first and the student's 
total score on the test is the sum of his scores on the in-class and 
take-home phases of it. 

The original intent and the principal justification of this procedure 
is to augment the instructional value of the test. But it also increases 
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the reliability of the test and probably the validity too, Te^ts are use¬ 
ful both for formative and summative evaluation (Wales, 1970). 


Conclusion . . 

As seen by die social economist schools and colleges are meant 
to convert limited taxomonies into as much learning as possible. If 
this is their purpose, then so must they be judged. True educational 
accountability means producing the most learning per rupee spent on 
education (Randall, 1971). We are to apply the systems approach to 
education, define course objectives behaviourally, measure entering be¬ 
haviour of .students precisely, design the teaching-learning process with 
an emphasis on response-oriented individualised mstruction and bring 
about a better mix of teaching resources using technology to revolu¬ 
tionise instruction and evaluation to measure student learning, teaching 
competence and system effectiveness. A systematic feedback to all com¬ 
ponents on their operational efficiency is a ‘must’ to maximise learning 
outcome. With this, it is evident that an instructional revolution is im¬ 
pending, One of the coacomitants of such a revolution is a drastic modi¬ 
fication of the role of the teacher; he may be called hereafter as ‘instruc¬ 
tional agent’, ‘lesson designer’ or ‘instructional programmer’. Learning 
is not a way of describing student activity, but of characterising change 
in student tehaviour and capability in the desired direction between two 
timi» markers. Teaching is exercising control on the instructional en¬ 
vironment by arranging the scope, sequence, materials, evaluation and 
content for students. Instruction is the process of education and learn¬ 
ing the product. 
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T««cihfiig Behavioun ftnd Stndeat Achlevcmcat 

Barak Roscnshine- National Foundation for Educational Research in 
England and Wales, London, 1971. (Pp. 229) 


'I lie study of teacher behaviours is a relatively new area in educa¬ 
tional research. In the beginning the focus was on measuring the tea¬ 
cher, nn getting data about the teacher’s education, intelligence, experi¬ 
ence. personality and attitude and on relating this information to mea¬ 
sures of student gain (Ackerman, 1954; Getzels and Jackson, 1963; Gage, 
1963; Monsh and Wilder, 1954). Rosenshine’s book Teaching Beha¬ 
viours and Student Achievement describes the state of knowledge of 
the relationship between the teacher behaviours and student achieve¬ 
ment. The emphasis is on the perceived activities of. teachers during 
instruction and on the relationship between these behaviours and mea¬ 
sures of student achievement. The subject of this book is a relatively 
new type of educational research. It is primarily a summary of the 
results of approximately SI studies in which some measures of ob¬ 
served teacher behaviour have been related to one or more measures 
of student achievement. However, the results of studies which includ¬ 
ed other potentially influential variables are also included. Such vari¬ 
ables include allocations of time (Chapter 8), student perception of 
the difficulty of the course (Chapter 3), and indirect measures of tea¬ 
cher behaviour such as their attitudes towards teaching, subject-matter 
preparation, and knowledge of their subject area (Chapter 9). 

Terms like ‘teacher effectiveness’ and ‘teacher competence’ are 
conveniently used but they usually confuse a reader or researcher just 
because these terms are so broad. The review in Rosenshine’s book is 
limited to specific studies of teacher behaviour and student achieve¬ 
ment; the relationships between teacher behaviour and other unport- 
ant outcomes of schooling are not reviewed in this book. Such out¬ 
comes, which are also covered under the term ‘teacher effectiveness’, 
include student attitudes towards self; school and the subject area; cj<ea- 
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tivity; the disposition to use the subject area in the future; and per¬ 
sonal development outcomes such as social sensitivity, self-confidence, 
responsibility and social competence (Mood, 1970), Measures which 
can assess all the various outcomes included in the extremely broad 
term ‘teacher effectiveness’ are not all available. This book is not 
about teacher effectiveness; it is about student achievement. Student 
achievement is inadequate a.s a .sole measure of teacher effectiveness and 
the results of these .studies can ho .seen iinly a.s tentative ideas which 
are worthy of further study. 

The chapters in this book arc according to categories based on 
similarities among variables which the author could sec. Another in¬ 
vestigator might have grouped them differently. The reader is caution¬ 
ed to regard these categories as tentative and to expect that these 
groupings may be changed as new studie.s appear. Further, the cate¬ 
gories presented in this book may overlap with one another to a great 
degree and such overlapping may differ in different countries, in dif¬ 
ferent subject areas, and for different .students. Thus the categories 
can best be seen as areas for future .study and not as well-defined 
and well-developed knowledge. 

As claimed by the author, this book gathers studic.s involving real 
teachers interacting with real students in real schools. Unfortunately, 
a few of the experimental studies cited in the textbooks of educational 
psychology, teaching methods or curriculum fit these criteria. The ex¬ 
perimental studies cited in these textbooks usually have been laboratory 
studies or learning in which the instruction was mediated by written 
materials, films, tapes, etc. Unfortunately, educators have used these 
studies to make assertions about clas.sroom instruction rather than to 
develop larger models in which a number of teachers would use the 
experimental procedures and their classroom behaviour would be ob¬ 
served. There have been a few experimental studies in which; (i) 
teachers were trained to teach in a specific manner, (ii) measures of 
instructional behaviour were obtained, and (iii) the student achieve¬ 
ment in experimental classrooms was compared with student achieve¬ 
ment in the control classrooms. Thc.se sludic.s arc reported in this 
book. 

This book reveals that a large number of variables, typically 
included in lists of ‘Dos’ and 'Don’ts* for teachers, have not been 
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itudiccl in a natural classroom situation. The function of homework 
appears to be one of these unstudied variables. Teacher motivational 
techniques appear to be another major unstudied variable. Much has 
been written about motivation and numerous experimental studies have 
been conducted in laboratory settings. But teachers’ motivational 
techniques do not appear to have been studied directly in these studies 
assembled for this book. Other variables of interest which apparently 
have not been studied or have appeared only in one or two studies in¬ 
clude the learner’s ego involvement, the types of tests which the tea¬ 
cher USC.S, and the type of feedback which the teacher provides on these 
te.sts, teacher’.s’ perception of the subject-matter, etc. 

Perhaps the best use of this book will be as a source of ideas for 
future studies. One type of study which might evolve from this book 
is a correlational study in which the investigator attempts to replicate 
the importance of some of the variables which have been significant 
correlates of student achievement in previous studies. Another type 
of study is an experimental study in which teachers, who are low on 
a variable such as clarity of presentation are trained to improve their 
clarity, and the effects of the training are tested by obtaining new 
measures of trainees’ clarity and new measures on the achievement 
of their students. 

The book presents an excellent review of available studies in which 
teacher behaviour was studied in relation to student achievement. 
This volume is likely to encourage future research in this area and to 
provide illustrations of how the research might be conducted. It carries 
good lists of reference and test materials. 


L.C, Singh 


L.C, Singh is Reader in the Department of Teacher Education, 
Nationed Institute of Education, NCERT, New Delhi. 
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Research in 
Educational Planning 


R«ieuch for £ducation«l Planning: Notec> on 
Emergent Needs 

William J. Platt. International Institute for Educational Planning, Uncsco, 
Paris, 1970. (Pp. 67, price S 2 or & 0.6) 


This report on Riwcurch for Kdiicutiunal Plaminit discusses 
problems and difficulties recently brought to light in connection with 
the evaluation of cducatiunal .syslems and describes tinder each of 
the main six areas, subjects which appear to call for special investiga¬ 
tion by the researchers in all the ticlds of specialisation in education. 
The report is based on information stipplied by more than forty in¬ 
stitutions and individuals and discussions held in the five-day workshop 
in Paris in July 1969 by the Directors of the four Uncsco Regional 
Training Centres and by the rcpre.scnlativcs of universities and other 
training and research bodies with a special interest in the problems 
of educational planning. This workshop was organised by Philip H. 
Coombs and he was assisted by an eminent educationist. William J. 
Platt. Coombs also prepared a background document for the work¬ 
shop, giving the scope of discussion, problems in and approaches to edu¬ 
cational research, possibilities for international cooperation in research, 
the present state of knowledge, etc., which appears as Appendix D 
in the report. In particular, he emphasises the need to investigate 
four important areas to overcome the problems of the world educational 
crisis: (a) the modernisation of educational management; (2) the mo¬ 
dernisation of teachers: fS) the modernisation of content and (ho learn¬ 
ing process; and (4) increased cmpha.sis on non-formal education. 

At the end of his paper Coombs observes: 

The iiiniplcst. kind at plBiuiiiig is to provide* for the steady en¬ 
largement of an existing educational order in i(.s old image, but 
this is precisely the kind of planning that could do more harm 
than good, by entrencliing the old order even more firmly. What 
we clearly need is educaiioml planning for iliunge. It will cake 
the help and ingenuity of the svorld's best social science research¬ 
ers to achieve such planning and to make it elective, (p. 67). 
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Incidentally, in 1965, the International Institute for Educational 
Planning (IIEP) published Educational Planning: An Inventory of 
Major Research Needs which had proved very useful to producers and 
users of research in educational planning. Appendix C (pp. 57-58) 
mentions that out of 25 projects suggested in the Inventory, the following 
six projects attracted a considerable amount of research efiort during 
1965-69; 

(1) IDcvciopment and dissemination of improved methodologies 
of educational cost analysis. 

(2) Educational unit costs in developing countries. 

(3) Applying educational innovations in developing countries. 

(4) Method.s of manpower projections: a critical evaluation. 

(5) Country case studies. 

(6) Organisation and administration of educationai planning. 
No doubt, the inventory proved to be very useful during recent years 
but there has been a rapid change in objectives and organisation of 
educational systems all over the world and it has given rise to precise 
research needs, which were not even imagined in 1965. Therefore, 
the present publication under review is a most welcome outline of re¬ 
search in educational planning, at least fur the next four or more years. 

The material in the report is organised into four chapters and 
four appendices. The first chapter gives ‘criteria for selecting research 
needs'. Chapter 2 lists 15 major research projects under six sections 
and Chapter 3 gives the comparative position of research needs in 1970 
and 1965. Chapter 4 deals with international cooperation in educa¬ 
tional research and planning. 

Chapter 1 sets out the premises, definitions and criteria on the 
basis of which participants in the workshop selected I'feSearch needs. 
The first of the three premises adopted in the workshop was that the 
planners are of great help to decision-makers and policy-makers when 
they Identify emergent problems and when they project their possible 
present and future consequences of decision and policy choices. The 
second premise was that the strategy of linear expansion of educa¬ 
tional systems during the last decade is no longer adequate and more 
stress should now be laid on ‘qualitative changes in structure, con¬ 
tent and methods and in the relationships of education to the needs 
of society’, It is mentioned here that ‘qualitative reform commanded 
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the workshop’s main attention, even though diilicult expansion prob¬ 
lems remain to be solved’ (p. 9). Therefore, the main concern of the 
workshop was that the research in education should directly be useful 
to educational planners and policy-makers. Thus the workshop wUvS 
not only concerned with traditional criteria like validity, reliability 
and replicability of research but also with relevance to planning and 
policy-making. Further, the workshop defined research in educational 
planning to include what is normally included in ‘research and deve¬ 
lopment’. Thus, the rc.s'carch in education is not only liglu-giving 
but also fruit-bearing. However, the participants did recognise the 
fact that every problem facing plannens and policy-makers in educa¬ 
tion is not researchable. Jn the light of the.se criteria the workshop 
considered 15 areas of research listed in Chapter 2 as timely and im¬ 
portant to the advancement of educational planning and development 
in the developing countries. The main 15 areas of re.search arc group¬ 
ed under sbt broad categories in Chapter 2 which are briefly described 
below, 

A. Performance of Educational Systcim 

Educational institutions can perform better as systems or sub-sys¬ 
tems if research results can help to clarify the educational objectives 
and priorities and if benefit-cost analysis can be broadened to compre¬ 
hend more of what society and individuals expect from education. 
The suggested problems here are: 

1. Clarification of educational objectives. 

2. Measurement of indirect and non-nionetary benefits of edu¬ 
cation, 

B. Mutiwi Adaptation of Educational and Economic Systems 

Planning can more elfectivoly allow for the reciprocal influences 
of economic development on education and education on economic 
development, if the research can throw light on the feasible linkages 
between the school system and the changing world of work, including 
rural transformation. The projects suggested here arc: 

3. Harmonisation of the manpower planning with the educa- 
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liunul pknning. 

4. Improvement in uecupatiunal educational linkages. 

5. liducated unemployment. 

(>. Hdueution for rural transformation. 


C. Infernal Effeciivene.ss of Education Systems 

Internal ellicieney of educational institutions can be improved by 
investigating the following areas of education: 

7. Wastage in education. 

8. Improvement in educational evaluation. 

!). Provision of individualised instruction. 

10, Inircxluction and continuation of innovations in education. 


D. Resources Employed in Education 

liduuational advancement depends on finding out new ways for 
financing of education and on improving the capabilities and effective¬ 
ness of leacher.s a.s the key human resources in education. The sug¬ 
gested projects here arc. 

11. Mobilisation of additional resources for education. 

12. Oualitative improvements in teaching manpowei. 


n. Lifedong learning 

Training and educational instructions outside the formal school 
system appear to offer opportunities to help meet key human develop¬ 
ment needs. The suggested project here is: 

13. .Survey of organised out-of-school education, 


H. Administration, Planning and Management of Education 

Research is needed to find out methods and means to improve 
the functioning of educational administration and planning and to,apply 
theories of management to the education industry. The projects suggest¬ 
ed here are: 



INDIAN EDUCATIONAL REVIEW 
Volume 7, Number 2, July 1972 


14. Public participation in educational administration. 

15. Advancement in theorv and practice of educational plan¬ 
ning and management. 

However, the list of projects as suggested here is not quite ex¬ 
haustive but indicates a broad pattern of research in the Held. Chap¬ 
ter 3 compares the current status of research in educational planning 
with that in 1965, and in Chapter 4 twelve proposals have been advanc¬ 
ed for international cooperation in research. 

The lJne.sco authorities and Mr. Platt are Xi\ be complimented 
on this report. 


H.N. Pandit 


B.N. Pandit is Reader in Economics of Education in the DeparU 
ment of Educational Psychology and Foundations of Education, 
National Institute of Education. NCERT, New Delhi. 
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Letter to the Editor 


Bioyclks Also Vary ! 


Sir, 

1 read with great interest 
Prof. T.R. Sharnia’s paper “Me¬ 
asuring Intelligence through Bi¬ 
cycle Drawings” in the January 
1972 issue of your journal. 
While 1 have all praise for 
Prof. Sharma’s attempt to con¬ 
struct a culture-free test, it seems 
to me that some of his premises 
and inferences are open to ques¬ 
tion. Prof. Sharma feels that the 
”Draw-a*Man”, “Draw-a-Ho- 
use**, and "Draw-a-Cow” tests 
suffer in universality because of 
variation in concepts of sex and 
dress among children from differ¬ 
ent environments and lack of 
equal familiarity with these ob¬ 
jects by children. Unfortunately 
the same logic applies to the 
“Draw-a-Bicycle" test. Like 
dress, houses and cows, bi¬ 
cycles too come in different 
models and shapes. Boys’ 
bicycles, girls’ bicycles, racing 
bicycles, bicycles for small child¬ 
ren—all come in different mo¬ 
dels and shapes. Again, bicycles 
in one country differ somewhat 
in shape from bicycles in other 
countries. For example, in 


American bicyles the han dle- 
bars are placed much higher 
than in other models. Bicycles 
for small children have built-in 
castors on both sides of the rear 
wheel so that the bicycle does not 
fall down. Thus one of the main 
advantages of the bicycle for 
Prof. Sharma, that is, “It lacks 
variety” (page 4, last line) is 
lost. 

Again, there are parts of 
the world where the bicycle is 
very rarely used, e,g., deserts, 
rough hilly tracks and snow¬ 
bound regions. Such regions 
have their own modes of trans¬ 
port. Moreover, a large num¬ 
ber of families do not have a bi¬ 
cycle. This is especially true of 
a poor country like India where 
even the bicycle is a luxury. 
Children who come from house¬ 
holds possessing a bicycle are 
likely to do much better at draw¬ 
ing a bicycle than children whose 
families do not own one. Thus, 
the familiarity and non-familia¬ 
rity effects cannot be ruled out. 

Further, on page 4, Prof. 
Sharma says: “Its drawing is 
seldom practised in schools or 
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the homes" (fifth line from the 
bottom). Later, on page 18, he 
states: "Bicycle is a favourite 
drawing subject for cliildrcn who 
strive to represent it as it ap¬ 
pears to them (statement No. 1 
in the .second para). The two 
statements are obviously contra¬ 
dictory. 

Again, on page 5, Prof. 
Sharma has assumed that “...a 
child starts making use of the 
bicycle at the age of 10-11,...” 
(fourth line from the top). 
This assumption seems question¬ 
able. In families which own a 
bicycle, it is generally seen that 
the children start using the bic- 
cycle at an earlier age, say from 
8 or 9 years onward. 

However, the pains that 
Prof. Sharma has undertaken in 
preparing the details of the Scor¬ 
ing Scale deserve all praise. The 
various reliabilities arc very 
near each other, with the sole 
exception of the test-retest reli¬ 
ability. In this case we do not 
know whether the difference was 
due to some weakness in the 
method or in the test itself. For 
example, it could be due to any 
of the factors like parent’s in¬ 


come, possession of a bicycle by 
the family or otherwise, the loca¬ 
lity in which the child lives, etc. 
One feels that these factors 
should have i5ecn taken into 
account while estimating the reli¬ 
ability and validity of the test. 
Lastly, the test has not been vali¬ 
dated through a croa-cultural 
study. Thu.s the claitmthat the 
test is "to a great extent culture- 
free" (p. 18. para 2, .statement 
No. 2) is without empirical evi¬ 
dence. 

AH the above notwithstand¬ 
ing. 1 would like to pay a tribute 
to Prof. Sharma for his original 
idea in test-construction, for the 
greatest need in educational re¬ 
search today is the need to go off 
the beaten track and .strike out 
along new dircction.s. Prof. 
Sharma .should be thanked by all 
re.searchcrs in education for hav¬ 
ing done so. 

Yours etc., 
Biswanath Roy 
Lecturer' 

Department of Educational Psychology 
and Foundations of Education 
National Tnstilute of Education 
New Delhi 
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